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WYNKOOP HALLENBECK CRAWFORD CO., STATE PRINTERS 
1909 


REPORT OF THE SECRETARY 


Or THE 


SPATE BOARD OF AGRIGULTUR® 


AGRICULTURAL CoLiEGE, July 1, 1909. 
To Hon. Freep M. WARNER, 
Governor of the State of Michigan: 

Sir—I have the honor to submit to you herewith, as required by law, 
the accompanying report for the fiscal year ending June 30, 1909, with 
supplementary papers. 

Very respectfully, 
ADDISON M. BROWN, 


Secretary of the State Board of Agriculture. 
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STATE BOARD OF AGRICULTURE. 


Term expires. 


ROBERT. Ds .G WALA Mn Grand Mrva pugs. ccr5.'. cle clseliek aces sre ays 1911 
PRESIDENT OF THE Boarb. 
AGIAN Ele VW A AGI, BS ay OT or, «2s ape apols ore wie mie ertt aces oie 1909 
INGUIN eee BI BUSS Sian ih ae some poe. Gn ioe Joomion mci 1909 
SEO NMAS LHS MARS@ON, Baye Cit yes tee oso cet «a aera, rete oeerars 1911 
WILLIAM J. OBERDORFFER, Stephenson.................-. 1911 
ANTE OS) 8 eae SOLOS bi 7 Rd DN Goat O) ein heey seat Ganon mise circ aoa craic 1913 
Pe hON Wee Ui ves bio hlande Staton: ois oc erases ely 19138 
**WILLIAM L. CARPENTER, Detroit. 
FRED M. WARNER, GoveERNOR OF THE STATH............-- Ex-Officio. 
JONATHAN L. SNYDER, PRresipENT oF THE COLLEGE...... Hx-0 fficio. 


A. M. BROWN, East Lansing, Secretary. 
B. F. DAVIS, Lansing, Treasurer. 


STANDING COMMITTEES. 


The President of the Board is ex-officio a member of each of the 
Standing Committees. 


BOTANY AND HORTICULTURE........ W. J. Oberdortter, I. R. Waterbury. 
BUILDINGS AND Cormrce PROPERTY.......' ./ A. P. Bliss, A. J. Doherty. 
CHEMICAL, PHysSIcAL, BACTERIOLOGICAL AND OTHER DEPARTMENTS NOT 

OTHER WISH. PROVIDED POR... c.. 0+). A. PY Bliss, 1. Marston: 
EBA ONEMIN Sweet teens ae ey Dewar Wm. H. Wallace, A. P. Bliss, J. L. Snyder. 
ENGLISH AND Matruematics..........I. R. Waterbury, T. F. Marston. 
BPRPUREMIONIT  STAMITON s-5 40 occ ce seve se ce W. J. Oberdorffer, A. P. Bliss. 
ESR iT MANAGE MODINE <2 om cco cco). eoeiy ve eiarsecks T. F. Marston, A. J. Doherty. 
WESTIN SIN, ities 5 Veale sv thal Gaeta eerie A, J. Doherty, I. R. Waterbury. 
RORMSTRYe2..0-17 < PAE ak So on ca oct eu ACen eee Wm. H. Wallace,,A. P. Bliss. 
HAR NTERS VEN STRUTS S.. asi ss ae a sce le saat T. F. Marston, A. J. Doherty. 
HE AGSGE) bs CURRANT terete aor Vase a saita sehen ke W. J. Oberdorffer, Wm. H. Wallace. 
UENO SSS '0 4 Rr oe Ra ae A I. R. Waterbury, W. J. Oberdorffer. 
MmcCHANICAL-DEPARTMENT......... I. R. Waterbury, Wm. H. Wallace. 
MTT TAT: AIPAC WOT Cle es). vs ecotye nuate T. F. Marston, Wm. H. Wallace. 
NVONMEAN’S DEPART NUNIT se cui\s.0 i sataiteacrs accd A. J. Doherty, IT. Marston: 
* Resigned 


a Appointed to fill vacancy. 


STATE AGRICULTURAL COLLEGE. 


(Under control of the State Board of Agriculture.) 


FACULTY AND OTHER OFFICERS. 


JONATHAN L. Snyper, A. M., Ph. D., LL. D., President; 2%*¢ Feb. 25, ’96. 

Wm. J. Beat, Ph. D., D. Se., Professor of Botany; 2» July 9, ’°70; ¢ Sept. 
1; 02. . 

Frank S. Kepzir, M. S., Professor of Chemistry, ® Sept. 15, ’80; »° 
Sept. 1, ’02. 

Levi R. Tarr, M. S., Superintendent of Farmers’ Institutes and State 
Inspector of Orchards and Nurseries; ® Aug. 1, ’88; >¢* July 
ie 02; 

Herman K. Vepprr, C. E., Professor of Mathematics and Civil En- 
gineering; ®>°* Sept. 15, ’91. 

Wautrer B. Barrows, B. S., Professor of Zoology and Physiology, and 
Curator of the General Museum; ®@>°¢ Feb. 15, ’94. 

CHaruLes E. Marswatrt, Ph. D., Professor of Bacteriology; # July 20, 
96; De Sept. 1, 702. 

JoserH A. Jurrery, B. S., Professor of Agronomy and Soil Physics; 
a Sept. 1, °99; >¢ Nov. 11, 702. 

Mauve Gincurist, B. §., A. M., Dean of Home Economics; 2»¢ Sept. 
ge | 

Appison M. Brown, A. B., Secretary of the College; 2»¢ June 1, ’02. 

Rovert S. SuHaw, B.S. A., Dean of Agriculture; 2» Sept. 1, 02; ¢ Jan. 
15, ’08. 

CuHestrr L. Brewer, B. S., Director of Physical Culture; 2°°¢ Sept. 
08. 

ArtTHur R. Sawysr, A. B., E. E., Professor of Physics and Electrical 
Engineering; 2>¢ April 11, ’04. 

Capt. F. W. Fucrr, U.S. A., Professor of Military Science and Tactics; 
abe Sept. 1, ’05. 

tuFus H. Prerrit, B. S. A., Professor of Entomology; # Jan. 1, ’97; »¢ 
Sept. 1, ’06. 

THomas C. BuatspELL, Ph. D., Professor of English Literature and 
Modern Languages; #»¢ Sept. 1, ’06. 

Witsur O. Hepricx, M. S., Professor of History and Political Econ- 
omy; ®> Aug. 24, 91; ¢ June 20, ’06. 

Georce W. Bissety, M. E., Dean of Engineering and Professor of Me- 
chanical Engineering; ®>* June 18, ’07. 

Lestis M. Hurt, D. V. M., Professor of Veterinary Science; *>¢ Sept. 
420%. 

J. Frep Baker, M. F., Professor of Forestry and Supervisor of Forest 
Reserve Lands; 2° Oct. 1, ’07. 


8 nd STATE BOARD OF AGRICULTURE. 


H. J. Eustace, B. 8., Professor of Horticulture; 2° Aug. 15, 708. 

Victor T. Witson, M. E., Professor of Drawing and Design; 2>¢ Sept. 
1 708: 

Watter H. Frencn, Professor of Agricultural Education, ®>°¢ July 
1208: 

WarrREN Barncocn, B. 8., Associate Professor of Mathematics; * June 
30, 91; ¢ Sept. 1, ’05. 

CHace Newman, Assistant Professor of Drawing; ® Sept. 1, ’97; >¢ 
Septe. 14 707. 

Jesse J. Myers, B. S., Assistant Professor of Zoology; 2” Sept. 1, ’01; 
¢ June 26, ’07. 

E. Sytvester Kine, Assistant Professor of English; ® Jan. 1, ’00; 
Sept. 1, 702. 

James B. Danpeno, A. M., Ph. D.; Assistant Professor of Botany; 2? ¢ 
Sept. 1, 02. 

H. W. Norron, a B. S., Assistant Professor of Animal Husbandry; * 
Sept. 1, 03; >¢ Sept. 1, ’08. 

Cart Gunperson, A. M., Ph. D., Assistant Professor of Mathematics; 
ab=Septs 1, 04-°c May 4,708. 

Harry S. Reep, Assistant Professor-of Chemistry, 2» May 2, ’05; ¢ 
Sepia, = Ot. 

SAMUEL ©. Happen, B. S., Assistant Professor of Mathematics and 
Civil Engineering; 2» Sept. 1, 05; ¢ May 7,.’08. 

E. H. Ryper, A. M., Assistant Professor of History and Political Econ- 
omy; *> Sept. 1, ’05; ¢ May 2, ’07. 

A. CrosBy ANDERSON, B. S., Assistant Professor of Dairy Husbandry; 
2eSepi. 1.0 Vac, Dee Aug 18.2708: 

JosepH A. Poison, B. 8., Assistant Professor Mechanical Engineering; 
ab Sept. 1, 06; ¢ May 7, 708. 

F. Hopart Sanrorp, B. 8., Assistant Professor of Forestry; 2» Dee. 1, 
06; 7° May, A, 09- 

J. G. Hauprn, B. &., Assistant Professor of Poultry Husbandry; ® July 
706; >< May ’08. ‘ 

Cuartes P. Haurican, B. S., Assistant Professor of Horticulture; 2» 
April 8, 07; ¢ May 7, 708. 

OTTo Raun, Ph. J)., Assistant Professor of Bacteriology; ® Sept. ’07; 
be Sept. 1, 08. 

Louris L. AppLteyarp, B. S., Assistant Professor of Mechanical Engineer- 
ing; 2 May=2; 707: >< Sept. 1, 208. 

THOMAS GuNSon, Instructor in Horticulture and Superintendent of the 
Grounds; ®> April 1, ’91; ¢ Sept. 1, 705. 

JaROLINE LL. Horr, Instructor in Drawing; wc Sept. une 9s 

Louise FreyHorer, B. S., Instructor in Music; 2>¢ Sept. 1, ’02. 

ALBERT FE. Jones, A. B., Tnstructor in Mathematics; ?»¢ Sept. 15, ’03. 

Norma L. Gitcurist, A. B., Instructor in English. and German; 2?° 
Sept. 1, ’05. 

Hh. N. Bares, B. 8., Instructor in Electrical Engineering; ®>¢ Sept. 
206; 

Lesuiz J. Suitu, B. S., Instructor in Farm Mechanics; 2>°¢ July 1, ’06. 

*Grace L. CHapman, Instructor in Physical Culture; 2»¢ Sept. 1, ’06. 

Artuur J. CLrark, A. B., Instructor in Chemistry, 2>¢ Sept. 1, °06. 
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Witit1am E. Lawrence, B. S., Instructor in Botany; 7° Sept. 1, 706. 
Witry B. Wenpt, B. C. E., Instructor in Mathematics; 2" ¢ Sept. 1, ’06. 
W. Luoyp Lopes, B. S., M. A., Instructor in Physics; #>¢ Oct. 1, ’06. 
Anpy ANpbERSON, Instructor in Blacksmithing; *>¢ Sept. 1, ’06. 
CuarLes W. CHapMAN, Instructor in Physics; 2° Jan. 1, ’07. 

Zan Norrurvp, Instructor in Bacteriology; *>°* Sept. 1, ’07. 

*Frank W. Hows, B. S., A. B., Instructor in Farm Crops; 2° Aug. 


ile AUT 
Peart MacDonatp, M. A., Instructor in Domestic Science; 22° Sept. 
le Oe : 


August C. Meurrens, M. E., Instructor in Mechanical Engineering: 
abc Sept. 1, 707. 

Orestes I. Grecc, B. S., Instructor in Horticulture; 2° Sept. 1, ’07. 

Mrs. Minnie Henoricks, A. M., Instructor in History and Economics; 
a Sept. 1, 707; >¢ Sept. 1, ’08. : 

Wattace B. Liverancs, B. S., Instructor in Dairying; 2¢ Sept. 1, ’07. 

Cuartes H. Harper, B. S., Instructor in Drawing; *>°¢ Sept. 1, ’07. 

W. Ropney Corney, B. S., Instructor in Mathematics; ®»¢ Sept. 1, ’07. 

J. Terence McVey, C. E., Instructor in Civil Engineering; 2° Sept. 
MeO. 

Wituiam A. Rosinson, A. B., S. T. B., Instructor in English; 2° 
Sept. 1, ’07. 

JoHN C. Pautrince, A. B., Instructor in English; 2”¢ Jan. 1, 708. 

Rose M. Taytor, A. B., Instructor in Botany; ®»*¢ Feb. 8, 708. 

*P. M. Bauxnicut, A. B., Instructor in English; 2>¢ Sept. 1, ’08. 

Artuur E. Fisu, A. B., Instructor in English; #>¢ Sept. 1, ’08. 

Herman Henset, A. B., Instructor in German and English; 2» ¢ Sept. 


1; 708: 
Heten Micwariwes, Instructor in French and Enelish; #>¢ Sept. 
1, 708. 


Caries R. Mann, A. M., Instructor in English; 2¢ Sept. 1, ’08. 

L. S. Fuuxer, B. S., Instructor in Mathematics; 2®¢ Sept. 1, 708. 

Water E. Hawks, B. A., Instructor in Mathematics; 2»¢ Sept. 1, ’08. 

Puitie Rosenserc, B. S8., Instructor in Mathematics; 2°¢ Sept. 1, ’08. 

H. L. Stosin, B. A., Ph. D., Instructor in Mathematics; Sept. 1, 708. 

Curr H. Eirrert, B. S., Instructor in Drawing; 2¢ Sept. 1, 708. 

**TsapeL Prart SNELGROVE, Instructor in Drawing; 2»¢ Sept. 1, 708. 

Gro. A. Brown, B. S., Instructor in Animal Husbandry; 2¢ Sept. 1, 
08. 

SHEPHERD Lerrier, A. B., Instructor in History; 2>°¢ Sept. 1, ’08. 

Kate Coan, B. S., Instructor in Domestic Art, 2»°¢ Sept. 1, ’08. 

RosemunpD Kenzie, B. S., Instructor in Domestic Art; 22° Sept. 1, 08. 

Maser Lone, Instructor in Physical Culture; °° Sept. 1, ’08. 

Mrs. Linnran L. Pepparp, Instructor in Domestic Art and Domestic 
Science; 2>¢ Sept. 1, ’08. 

Rutu Carre., B. S., Instructor in Bacteriology; 22¢ Sept. 1, ’08. 

Mary Smiru, B. S., Instructor in Bacteriology; 2»¢ Sept. 1, ’08. 

Wituiam E. Laycock, Instructor in Physics; 25°¢ Sept. 1, ’08. 

THomas W. Mason, B. S., Instructor in Chemistry; 2° Sept. 1, ’08. 

Warp H. Parker, B. 8., Instructor in Chemistry; 2° Sept. 1, ’08. 

J. WersHow, A. B., Instructor in Chemistry; 7° Sept. 1, 708. 
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Merritt A. Yoruers, B. S., Instructor in Entomology; 2° July 1, ’08. 

Lez W. Harrineton, A. B., Instructor in Zoology; 2»°¢ Sept. 1, ’08. 

MarGaret Duress, S. B., Instructor in Botany; #»¢ Jan. 1, ’09. 

LAURENCE B. Brink, A. B., Instructor in English; 2° Jan. 1, ’09. 

ANTOINETTE A. Rosson, Instructor in German and English; #>¢ Jan. 
100: 

Roscor Gitmore Srort, A. B., Instructor in English; #®¢ April 1, ’09. 

M. F. Jounson, B. S., Instructor in Mathematics; 2>¢ April 1, ’09. 

Norman P. Port, B. S., Instructor in Drawing; #>¢ Jan. 1, 709. 

Hecror MacPuerson, M. 8., Instructor in Economics and Sociology; 
Rice Fant eh oOo: 

H. E. Marsu, B. S., Instructor in Physics; 2>¢ Jan. 1, ’09. 

BenJAMIN B. Rosesoom, Jr., B. S., Instructor in Zoology; #»¢ Jan. 
it 8708: 

E. C. Baker, Foreman of the Foundry; 2"¢ Nov. 1, ’97. 

Anprew P. Krentre.t, Foreman of the Wood Shop; #¢ Sept. ’02. 

Wituiam R. Hotmes, Foreman of the Forge Shop; 2”¢ Sept. 1, ’06. 

Rateu S. Hupson, B. S., Farm Foreman; 2° Dee. 1, ’07. 

Cart C. Witcox, M. E., E. E., Foreman of the Machine Shop; ® Oct. 1, 
07; be Sept. 1, 708. 

A. H. Davis, Foreman of the Horticultural Department; *>¢ Sept. 
L708: 

W. F. Raven, Live Stock Field Agent, #®¢ April 1, ’09. 

A. R. Ports, Field Agent Soils and Crops; 2¢ April 9, 709. 

O. kK. Wuire, B. S., Horticultural Field Agent; 2¢ April 1, ’09. 

Linpa E. Lanpon, Librarian; #2>°¢ Aug. 24, ’91. 

Acnres Crums, Assistant Librarian; ® Aug. 12, ’07; ©© March 1,708. 

Exipa YAKELEY, Registrar; ® July 15, ’03; >¢ June 1, 708. 

Wituram J. Wricut, B. S., Clerk to the President and Editor M. A. C. 
Record; 2%¢ Aug. 1, 707. 

Jacos Scueprers, Cashier; #> May 1, ’07; ¢ July 1, 07. 

Luruer F. Jenison, Bookkeeper; 2°* May 1, ’07. 

J. H. Ranp, Purchasing Agent; 2>¢ Aug. 1, 708. 

Maup A. Mrrcu, Clerk to Secretary; 2%¢ April 1, ’08. 

Livan R. Suarer, Clerk to Secretary; #>¢ March 15, ’09. 

*H. L. Ginver, Bulletin Clerk; 2>* June 15, ’07. 

*Ler Deuart, Bulletin Clerk; 25° Aug. 9, 708. 

L. F. Newewu, Engineer; 2»¢ Jan. 1, 798. 

1. A. Bown, College Architect; 2>¢ Jan. 1, 702. 

Rowena Kercuum, Nurse in charge of College Hospital; 7° Sept. ’09. 


* Resiened. 

** Loft for remainder of year. 
a F rst >pnointment. 

b Present a~pointment. 

c Present title. 


AGRICULTURAL EXPERIMENT STATION 


OF THE 


MICHIGAN AGRICULTURAL COLLEGE 


(Under the control of the State Board of Agriculture.) 
STATION COUNCIL. 
TOMAR EC ATU SNYDER er Aca IVIL sean. Ulam) eisenigrchs cies eke eric President, H2-officio. 
FROBER TE OGES HUAW Ee ae CNG me, eerie ct conten aie cee ears Suchor eucks us pareha ate cares suaonelecKers Director. 
CHARLES E. MARSHALL, Ph. D...... Scientific and Vice-Director and Bacteriologist. 
TPA fell OOF HUNG) Obed Sekt pial rein ictal Send mac eeetnce cynic ns ances eso eae Horticulturist. 
Ee EV at ATED A VIM sce coe eteaks renin ct varat nora’ Sicustoncn tae sheet aay e'ete aah Consulting Horticulturist. 
TRE DBE] Psat ia tr seal Beats yey s Wim ee A Soa ann Sen Nee rere ee PRR a en ee UA eerie Pate open Entomologist. 
MWe) POE ATER lS psy oh Us 3. orcas an hohe a Seeyyeulor os elraire el eu eierteudt 9 esyele eger cael ole Neues Moen beh aye tarer acre Chemist. 
ae At ERE RY PEO SUA Saar sertedaen sbaw ae tene ier nnes ero ov oiei2 le) Spt needs eters Soil Physicist. 
PNUDISONMIVI ES ROWING Atos. lclrrotecices aeciecersheieeaete acsisrstere oun sues Secretary and Treasurer. 
ADVISORY AND ASSISTANT STAFF. 
eV EUR Tals OV eV Ie) tah wes c. Statesesye sal seats c/o mec seniai teed Meclaceyc. sak Consulting Veterinarian. 
CRE EP ATET/TGIAIN =: ES MaE Seat crctace Were cant eric ea MPIC oseltine Cheers ie oe tee ee Asst. Horticulturist. 
(OS WATER 1 Blaise Dion 4 Seceaiskeecca 52) 6 Bisco ot Ere GIBein nish ou halo oecme kre ciane Asst. Bacteriologist. 
AME CMAN DEBSON tens: oa) tenen Meer icr a rien slg buoteyou c,h choun crate Asst. Dairy Husbandman. 
EPMA Vee NOR TONG Es wists hii cet corabar ksh: cae. cele as ae thls Asst. Animal Husbandman. 
AU VRad Seen SAVARD spo ones ers aioe ee iam ase abe cee Aue cond ora Research Asst. in Bacteriology. 
Sie arr ODED Tee sl anays aire Sloneprcae. oe wean poeta Mins) c Mia rer Rene nee Research Asst. in Chemistry. 
(Gia cl Dn Sia UN oid) 2d lal DE eta snort eee Or ees cy each eee Ue er Research Asst. in Entomology. 
AV Vee GLITNIR oI) IV eine IV Iiv es Sieiricscons enakeoeuelevedei cay sharia teaser Research Asst. in Bacteriology. 
CREWE ROWING Es ctimre ciate cori seeactios setete cence owcions lavane eo ceouenalel ohewenstonewele Asst in Bacteriology. 
I age ANS SS PEVAG Gee Mier tales aye al clon cteuos iaitete ence lle. sco Sela) « Asst. in Crops (Plant Breeding). 
VETS Zity IN OR DEEN Eva SS sietcaatenens/airor or cteneieh oetrcttc late atta repewannl Gaeta bare eckors Asst. in Bacteriology. 
IVINS Sar VE: SMPTE ES ae Seen ai2t ohercs sus uo. cce) er seven nai ee tetoleneeeL ones aoe LOE Asst. in Bacteriology. 
Vite Ae MOTTEIER Sams cos cr.e setnytaee, alcseres Casi aval of aotatand eeceats teltscaen oie pl anatecets Asst. in Entomology. 
CHB Ee COLLINGWOOD se VIRCSsses clea wial s chmaralsss ve clase olsle rer aretere ehalce narrate: Asst. in Chemistry. 
VETER Spe Sey et MOVANT Nometieeneeteterce tenes shonciesto a heats vie. cece re eee ekca Lhe aa ea Nee Reece ai Librarian. 


Chatham, Alger County, 160 acres deeded—Leo Geismar in charge. 
Grayling, Crawford County, 160 acres deeded. 
South Haven, Van Buren County, 10 acres rented; 5 acres deeded—Frank A. 
Wilken in charge. 
STANDING COMMITTEE IN CHARGE. 


Hone WILLIsal Jyh OBERDORERERY nu. 42 soe. sieware cote, dale sleet etewcy scare erties ces Stephenson. 
TONG Aes ee ESTES repre ate ren rca eae ee Cae Sah ihe aide siren he ava alae ene eatooes Saginaw. 


STATE WEATHER SERVICE 


(Under control of the State Board of Agriculture.) 


©. KF. Semyeiprr, Director United States Weather Bureau.......... Grand Rapids. 
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ACCOUNTS OF THE STATE AGRICULTURAL COLLEGE 


FOR THE YEAR ENDING JUNE 30, 1909. 


SECRETARY’S FINANCIAL REPORT. 


Dr. Cr: 
July 1, 1908. To cash on deposit, college treasurer.................. $23,832 33 
ily, al, WONG, Le) CAAEMIN Gl Spa eg odors anon SopMcouCS Don 50 e 2,229 95 
June 30, 1909. To special appropriation receipts...............-... 174,341 22 
From State Treasurer.............. $141,000 00 
From United States Treasurer....... 26,000 00 
From institution and other sources... 7,341 22 
June 30, 1909. By special appropriation disbursements...............--seseceee-es $162,860 42 
gune:30: 1909: Do current account receipts. ... 2.2.3... ee ee oe > 300,258 24 
From State Treasurer, land grant in- 
Uoon ogooph paces compo PME GG OOO. $69,527 13 x 
From State Treasurer, one-tenth mill 
{If eo nasi cinta TAC ee nO MeN eth cteeia eeaC 125,000 00 
From U.S. Treasurer, Morrill fund... 35,000 00 
From institution and other sources... 70,072 20 
From So. Haven Experiment Station. 431 42 
From U. P. Experiment Station..... 227 49 
Bypgeneralaccount disbursements sect cic ievele) leletelalele iene crseete etoile neuer} 301,114 47 


$283,529 79 
17,584 68 


Hromrcurrent; accounts 22m. 66 re 
From supplementary accounts....... 


1,398 16 
35,285 69 


$500,661 74 


ISAACS) eC MM LH ClO beatg chs Bree qenthe to DIO Clo lec Er ONeED cho rudiginiorols 6 cioimaG oO mnIC 


June 30, 1909. 
By cash on deposit 


June 30, 1909. 


$500,661 74 


TABLE NO. I.--Tabular exhibit of Secretary’s report. 


Balance sheet Transactions, July 1, Balance sheet 

July 1, 1908. 1908, to June 30, 1909. June 30, 1909. 

Dr. Cr. Drs Cr. | Dr. Cr. 
Cashiecucasenn ees ceo Bo 22ING OU ll eers cues erate SSSlh 79 ect iterate $1898 Gules 
College@Mreasurers meer: 2oSocucon lac onere. lecrietsnnieistaet: $11,456 36 /35,288 69 |.......... 
Special appropriations. .<|.......... $15,408 87 |- 174,341 22) | 162,860 42 |. .5......- $26,889 67 
Currentiaccountss.. seeds cee. oe: 105653) 41 |) 299),597 45° | 283,529 79) jon. we: 9,797 18 
Supplementary accounts. oe ass os silens cease 660 79 U7 584 685 ha cisavaes eee 
Motals a. acetic $26,062 28 |$26,062 28 |$475,431 25 |$475,431 25 |$36,686 85 |$36,686 85 


*Treasurer’s statement is greater July 1, 1908, by $3,120.16, and June 30, 


warrants outstanding. 


Warrants pai 
Balance on hand, 


Total 


TREASURER’S ACCOUNT. 


74 


1909, by $8,295.33; 


Cr. 


$458,799 72 


43,584 02 


$502,383 74 


BOARD OF AGRICULTURE. 


STATE 
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249 688 ‘98 L9 688'9Z%$ | GF O9S‘Z9T$) 60 OSL‘ 68TS| ZZ THRE‘ LS OOMGOO4OTS SOONCOR GIS | OONCOHsGS ae oes eerie aaiiale Re tea “oe 7eqOr, 
aT ee ROT, *l LONBSR‘OZG |e oreo oe [heise ee eal ae seule selenide esc elasay cess seal pocgpgtag [ereesse arene pees: athe ost aOTETEg. 
91 1G = |rrrtrrrerree co SFG. 13666 230 tt ee weiter | i99 900! Te eet: “0+! 6 08 satan acetone ierdre Settee eS neaINg LUI A 
-L Z9T jetgceo ese sTareepor 69 8ZE'T 00SE otters Bs Kooy sy aa akan eee an AC EER Poiehe “TeUUaTUAD-THIOS 
afer etiesrevate ‘eee «5 afalfe wtehelie.e fan ss 69 610‘ Core) 610‘Z iti FOND Oro BLekwbeLeuede ls. OOOH Ivey) 6103 sileKahellé ishebelallujufel|te,telisleekentiera ; “-srynod yewod *y0019 OATT 
See gas Neale ge TtG FO PLI'G SIRO DIAC EE ERR Cn #o PLT'G Fentress ese stes sees seat sees ess lyQ@T Hepedg 10099 aATT 
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AGRICULTURAL COLLEGE ACCOUNTS. 15 
TABLE NO. 3.—Current account, July 1, 1908, to June 30, 1909. 
Dr. Cr. 
On account of— To disburse- By 
ments. receipts. 
U.S. Treasurer, 19th annual payment under act of congress of August,1890|............ $35.000 00 
Siatewbressurer One-tentiny mame Gax s Sete psrclensto rca ralle, secre eicicns sishescwelci eye iil nus fevesbsuaasieerens 125,000 00 
State Treasurer, interest on proceeds of sales of U. S. land grant.........|............ 69,527 13 
INGAAS Te OS Bo GBS 5 Hom nce RIOT: om Ce Cra Ghee c hicieiceere tone $2,930 15 311 63 
Wericulturallie dicationintirsncuse mic cca ares & co verctsione eves chor cieke ousete eve) 8 aireaaitees OOS OS. eee tee Rivets 
INCENSE Ree ais rca meen Si OLN HE REDE ATL IRE CGRonGs ChE CRE tae oie cere eee eee Cee 1,042 78 1,325 97 
Bacteniological. junit. «= EE ORR CCST nL EO Ch ca CT ar Meare ra 6,556 58 1,631 8&3 
IBOLT dig mracio bce Sees OOO POC OD e dicing perc ob Glow arta oan esa ri 1,702 93 13 02 
Give nTi Cale he ee eager cecal me aaa ecle cl ERIE Asad ent eee cnet 4,544 94 3,180 45 
Leanna TY oe Saisie caesar rate ae Paste rsicaticy sist otis oi tei cio) apni ever enn lieuse culo tara aiteey susu ty slsetineudleh aucicetfels 2,814 13 351 88 
WOLTEPEVEREENSTOM Soy voherotickenci che histo ny creveperiene: spagie sel cotta oltsle lel'er cr eile vob stistel le (0) Sitesionore MOLMOSE | saree eee te 
(Hoyayesteversy eu | epenlyon bolts tree her rere UMC eee eompeneenee m NS inn Sone arom Ny ot et oe mete keane Sz OO GRAST Mecca sao cere 
Diploma fees, $530.00; Incidental fees, $7.909.00; Matriculation, $2,512.50; 

Room rent, $10, 382) 50; Tuition, $1,165.00; Sundry, $4,389. 7ST CE Ui ert Sees a ean 26,888 43 
LONER WAU giles cere By RUA, CRPORO ICT Da UO IDRC AARC io OES I OLSSICUET >. Cito as Onn BOR cetera senoniencs 895 11 38 90 
RTS GUDLC MULE NELID sere eet eae tee oH ateteg lie oe eh TAT ea eae a aosere re ciar en avseanerede 4,077 02 1,923 03 
ESTRUS Tales pear cat Pl ov ay cgcnevet orn woe mieten aren adem ts olcd eeu hells wok iaae eatchion atlelsrerate 444 23 153 00 
SHomology, Be Erie vsuctteeiah dr excca aPoea eke eee ueiienaree en ae nah ren oarev ai erce sear o ue SAYS 887 55 68 32 

DEY an tases colada s SPREE MRE eR oo otc mt eraen PaPaee Sh Re IO Peter Esme Renee Mee heater et 22,426 68 16,389 7 
ROTECS UT Vasa cde Mat tedoked tot lancnct crcl et ccsaenencaehereteiede cues eneraver sdclee hol slates oten ster onamanes sumeitetane 4,361 47 T0526 8 
Va Glin weet arc yon es here noce mere uehas Seu a elinhe: Susie aese ie teokonsbone Dat aay benstate tier awa wate: 23,261 58 512 43 
[BOIS IOI a ct Go BLOONS DRORENC Or Coet CaO CCG DOE SIS IUCR cache & eka oie ter omens a 140 92 38 00 
EVO GUICULELIT Ls chcteesoee cece ewe ea eer eran Ie Me oe NETO ete roy ioe eee 6,717 09 2,676 93 
HIE Rev Tyyaetee eek ncdeve croeeueKcie: occa tal chses a ewakale alts on cnnarenebetelerereh.c (cy met iarelstenealowaneren ner 3,917 53 35 86 
MMaihicriatic@allnwen tania siccnckere cs weet etaitcae anor ahr ien-c1 seas ache reich ae at cher eae eT acre eyes 4,405 43 473 45 
VES CIA TN Call eer teaita ccc sy shank ov eters taxauietemceenemansterensl suaerousue seinen neoctiniinarereuet ens cenenaneisseroliateriancr 12,497 O1 1,569 27 
NISHA CRI COG Narcrcwerstecere aoe hecolte teh lar eoiote: nce len ote thee ck) ata: ele gnserees 1,395 32 555 25 
NEAL UTES Searels weer seeaetseeue ede gr oe iether reget cual eee: ewe SILA eomekel ee eee emer 624 45 12 94 
MS COLA TIC OUS ie. ccerarcascero lool atemobereuckere: aiiarat suoane rel emery el ord even cusvatetaie labeleun wilata: Sieh 5,877 22 2,303 95 
ER COMPPTESICOIG Sere eos ciciete oc ere eter te eee et een ale so) ove torn etal eas Din oe abso eens bles O8SrO0u Ao weston 
FTI COMSCCTOLAE Ye Srceaerstrere ie cckcnc da uohtie Rton he renaichedbes neseeeeaone arameete mle tans. wel erenebe eens 1,327 59 299 84 
EY SUCH NOR, rey cwteavene coca eos cusremenvoke caller ancy omettowe rece si patedens teres re ote taysitaneusiess tienens ZODGm Le 670 50 
RVGQTS tae ae cree rec aeehe ewa sea aitah ered abetetcan Sean ean eae el onohia olieasloeee, ce let sree etau meen BOG SL Alene steerer 
SHALES Ta ae rot CROCE CHROME ERE eS nO a EI CLEC cect orga eee ear creer 120,245 10 1,296 39 
SMO CIAIMCOUESES ai saaroys op svete causes euereteko ae on Ginter Gia) a Pas louedeueaete oles tienes cho ras tae Tore 5,415 88 3,662 54 
ERETETIOMES 5, « satercie vashsnacslcte movers Zouch owen oteye ara Seamaicane eine asus avsitn Phone lanche aieiarete 1,453 02 336 03 
ELEM a nye amen a wusncrey orotate osyeyceierenerremehe Cheicera, citenes Mar onisrave meu eecrotc a caevoiteue enone teen aie 705 08 68 45 
UOMO TS Merce mer crarnty Peace ees crore tetaten citcase ay cian ners te Sarah aaa mimi To Shah aloctic arena 3,485 55 1,890 86 
ZO OLO LIGA Ree traverse anes eke ere she oa GaSe eh oer ee Cae chae i eilodalle! sialon cevera foley suapitiee: © P2157 338 60 

SO Paltara cee: ade ora ote creme al ereys Pe Goa ee! aneT Ra OCHA Pena race amo Mekas teenie 
Supplementary accounts: 

ES TANTS BUMS eh ote een crea e teh cuishes Fac al ove mane ah onie alos abawtare danalle Pees) aRalanal or elise uehersesh aera 

PAMIMeTS MOS tEWLES omer cere ean aie sierra ieee 

South Haven experiment station.......... 


Upper Peniusula experiment station.. 
Balance beginning of period, daly al 1908.. 
Balance at close of period, July 1 z=pilCSYOX° hy Eee Re a ge at Re ea RUE PHONE > 


$310,911 65 


$310,911 65 
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STATE BOARD OF AGRICULTURE. 


TABLE NO. 4.—Eaperiment Station account for fiscal year ending June 80, 1909. 


——— 


Disbursements. 


| 
| 
Dr. Cr. 
On account of— | To disburse- By 
| ments. receipts. 
Adams. Hatch. | State. 
Balance from fiscal year, July 
HSS Fras tay accaden ss eyerene ehsgese shell famsyice srssetees he, Sy el| saete: ol etcbav et eveRe e [tae a lelst suaieyses tele tl ia. « Sacyslis hares) ayebe $157 95 
Bacterielogical department ...| $2,407 65 $685 34 $32 74 $3 TL 25AT Sis Saletororeens 
Botanical department........ | 313 69 266-525] 6 <2 cus perscare see 580: 27. |e als, ncpeteceaes 
Chemical department......... 846 81 851 18 Merle 7a 2,915 70 249 97 
WNITECLOINS OCC sents meme cic Ccellee os sinc rae kite 591 41 94 43 685 84.5|tra2 oaeieioneere 
Entomological department... . 485 15 574 05 14 28 LV O73 848) ilocnpenn eee 
Farm department............ 25 2,659 38 95 50 2,755 13 601 78 
Horticultural department... ..) 50 PO AOT VSO a aete eievot ara 1408 (30) |.capo one 
METIOTV eater scretaree tee rahe roeeel| cists oe eeiRare 311 39 12 24 BY BIE ele ay Soin ool = 
IW GDS LOC Kener ts amare rec yeconeve se ola a ioecae ithe LU lotclius Ges ot oe AOA b cessernern eee 
SHEA 55 oF eich One ener eros 6,761 40 7,316 61 1,564 96 15,642 97 610 00 
DE CKED AIS O10 COna aa eters mecca e¥ersickereke we tieret 332 47 543 00 875 47 4 20 
SIMIC TVyem teetahe cto oe hiaecas ae [Roe tars lene cll eats tert eerie 80 00 80 00 80 00 
Solseiysicisteaseeoedsee oon SAM yaw sees ete: sei  teratapon vue a ele PS4.55 leds aetineee 
Weterinary,. Sunes chess RCRA ciehees ieee ISDH eens See rorec D5 e|\ 5 maestros 
eS ae Lreasuren for ascal sy eater ie pores Me icsshsitis elie a) ove elctetel oil ellrct keen aguas, ee fouls ans cone peeieks 26,000 00 
PE TIALEZ EP RLCES Sy eters ste edt ache ee Nc ree rate aat elev ceies ail Sea osteo me suit wesc | eaten aaets stb dele oA Ne etek cue ae 3,802 50 
Balance On nana Une OOOO em aac scm ectells ceioce stonlekere cll elec eneic ie chores Besta) Malay: Se Ne eer oh co 
Obal se sktc peste yee Sasa $11,000 00 | $15,000 00 $3,654 86 | $31,506 40 $31,506 40 
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TABLE NO. 5.--Regular employees and salaries. 


ACCOUNTS 


Rate 


Classification. 
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Grade. per year. : ; ; Other sources. 
ae oOxperimen 
Current. STanIOn 

President’s office: E 

IPreSidentan sishasnn saceneeser eee res $5,000 00 SOMOOOMOOM at -cteccaers teal sate etetener House. 

(0) yg eS rare Bacon ieee IS tcl entice 1,000 00 TP OOOMOO ts Secor srt: |leteeseee cre rore| eaten a 

Clerk ae reed oo 600 00 COOMOO™ acstas ce seyeietta oi ge eee siete eer eraea eee 
Agricultural Department 

(tN Os 35 Reo ec cm aie Doren Geo 3,000 00 2,000 00 SOOO ROOM ecseesaers House 

Professor of Agronomy......... 2,100 00 DM OOHOO) lie erased cral lene ose ate a) ee eee eae 

Ass’t Prof. Animal Husbandry... 1,500 00 1,400 00 TLOOMOOY |e terns. erally eee ee 

Ass’t Prof. Dairy Husbandry... . 1,500 00 1,400 00 TORO Ne oomadiaoedloceecomn ac 

Instructor Dairying............ 900 00 GOOMOOM Rei, fore egey 0! Comal fe wore rotey en swell ieee eee ae 

Instructor Agriculture. 1,000 00 IR 01 0X0) "(01 0) Precast rcp lobe Sate, Srl Soc Rael, oe 

Ass’t Prof. Poultry Husbandry, 1,400 00 LEA OOVOO ests sees S| GEE er Oe aoe anes 

Instructor Farm Mechanics.. 1,200 00 TR2Z0OVOO |i ai. fer ace lacs oe ee ee 

Instructor Blacksmithing....... 700 00 OOROO | ataeiocetars accesses, cock roar | ea wees ee 

Foreman College Farm......... 660 00 (aL LOCOCO) Ie rorctaic op nets Nine trotas qten lOcic oro aye 

Instructor Live Stock.......... 800 00 SOOM OO et ert cuore ep sean ook tant ee 

Live Stock Field Agent......... 1,500 00 DOO OOO! ithe: 2ee aye. gaga. 051 |\ehorekan oy sores oy OE ae 

Live Stock Field Agent......... 780 00 SO MOO! secre hae sort shell teeta wea ea | eee aS 

Clerk cote, irc ot fe ary 600 00 GOOMOO! Witch Mere eee ll eccece orci bh enn ee 
Bacteriological Department: 

IETOLCSSOR rian een ease eee 2,300 00 1,800 00 LOO MOON lheseveandhera ancl ba ersuouenes Oley 

Assistant Professor............. 1,300 00 1,150 00 LS O™ OOM Svs, octanaall acrosome 

Research Ass’t. in Bacteriology. . LE ZOONOOR he eye oe 1 200K OO Mieke. resonator eee 

Research Ass’t. in Bacteriology. el OOVOOR tee eae Py BOOX OO) ke oe hy wtoceall see ere ree: 

Assistant in Bacteriology....... COO RO OR ivsies oevel ate es (EDO | opnetan dorllocoobStece 

Assistant in Bacteriology....... 500 00 250 00 250! OO Riis «Sar erupenel| este eee 

Assistant in Bacteriology....... SOOTOOR: aeeaeennas oe S60) (OO) exe tie ere ketel| Secreneuere i 

Assistant in Bacteriology. ...... 360 00 3 OO OON | 3 stave crevice eee eee | ene caer ein 
Botanical Department: 

PTOLESSOD NE siiele soho eet tc 2,000 00 DHOOOT OOF st oc ree a On aeons ae House 

Assistant ProfessoG.s). 1...) sos 1,300 00 WS O0OwW OO! \inc5 2. Sescedtgcrtcey al ae ke en ete | Coe 

Imsiructor Botany er.) as. lone: 850 00 SHOR OOP iaeutroas. se. eae | eae we eee oe 

Instructor Botany............. 800 00 (SK 0X0) 0) O10 teeckcacen ame ue teen (Merkel reetonG btl cee ciao OF 

ImsirictonsBovanyeenes eee 700 00 CAOXOR(OL ON PearreicrrachaidS S\N cece oc llG meciciets o's ara 
Chemical Department: 

IBTOLESSOI a ohio eer eo tee 2,300 00 2-300) OON fires hs ako ell taricy ne tes tticllkevaea ea 

ASsistant, Professoneeees loons. 1,300 00 Ges) 010K 01 Oe ehrrceoicen corer. cl emetein pest inane Era Co cp 

histru ChODsscsn aoe eee ee 1,150 00 iM D AC Ol eh teeceroeve scone oS an algiicel (oro Gid-nls.s oon 

INSCruCtORS toes eo ion oe : 765 OO EES OO A sets ty ottes veya e eoteireb eae oot acme he Seana 

MNSETUCTOT eet eee eee meee 765 00 1G Sv O05] 5 cee ty 5, tropeteze Sea Gee pele eet a loka RE eee 

MISETUCLOLS eee een Pee 765 00 PAoyo Ie OM lobe eer ercnceeee) is Gah eR MAIN eG mid too eae 

Chemist Experiment Station. 2 OOOHOOG Sacra crante os 2 OOO OO: eee eey cies ore eee 

Research. Ass’t Chemist Bxue Sta. TAZ OOROOM Wo reine re 14200) 00)5| 2 Sayers ae. Seer 

Ass’t Chemist Exp. Station.. SOOFOO eee eae 900) OO Ear ceca! Bie ewaereue eae le 
Drawing Department: 

IPTOLESSOT teers eee etic 2,300 00 2 SOON OO) shes Fels suave, cesses ete etec hc mera ial Pana ae ea ee 

Assistantibrofessore. oe... lo) 1,200 00 ALES OO MOO! 5 hcrrer eee care saves ee tee eae tare toc) ated | enema atone 

Instructor Drawing......... Fats 800 00 SOOLOO” Vivi ise bbe eeal| Seapets Ps rene eee eee 

Instructor Drawing...) 2.1.0... 800 00 SOOM OO» Ils 5 ss, 3 eet ach al] ee eeeteeeste clot | oketeeeren eee 

instructors Drawing 05)... 228 700 00 AOOMOO Ne is cha uo ieee eee eae tet | eae ae 

iImstricton Drawinte 9 oo. ee 600 00 C2} STO )8(0] Os! eacneeoncrerescicmeke eee Sic. © cleuensl leno popes otc 
English Department: 

PKR OP. code ce Eh ad OgoGe neue 2,000 00 OO OO iecosssdocedallnacson anos House 

Assistant Professor............. 1,150 00 PEL SOOO} il sccevesseioyec-seeaae cl tote eh kon meee Rooms 

Instructor 750 OO 750 00 

Instructor 750 00 750 00 

Instructor 750 00 750 00 

Instructor 750 00 750 00 

Instructor 750 00 750 00 

Instructor. 900 00 900 00 

Instructor 700 00 700 00 

Instructor 700 00 700 00 

Instructor 700 00 700 00 

Instructor 650 00 650 00 

Instructor 750 On 750 00 

Instructor 480 006 480 00 
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ls STATE BOARD OF AGRICULTURE. 


TABLE NO. 5.--Continued. 


| Classification. 
| 
Rate |_————————_—__——_——_- 
Grade. | peryear: | | 7 : ; Other sources. 
| | | Experimen 
| Current. | tation! 
| 
Entomological Department: | 
ProfessOr.ia a Gaines 2h meee $1,800 00 | $1,100 00 | CHD0) (0) loasacnenee House. 
MI DRUGCLOL tat fin) id Se eters eek 700 00 350 00 | S5OMOOR |i een gasses «nde aa omer 
Research Ass’t. in Entomology. . L200 [OO)s|rtsiechoe at acs TL OOOF 00). etch ce eee 
Forestry Department: | 
IPTOLESSOT Re cine.) Sensneras id cers crete 2,000 00 2 OOOH OOM aes Aes G6 tc Cel |(eare ch nathan eae eer: 
PVISCTUCCOL s sackets sce aecerae i 1,000 00 1,000 00 | ES SRN ARI Cit etek Rees omoassie avo 
History and Pol. Economy Dept: | 
PTOLESSOTM a ih olaeie es eetne suse es 2,000 00 2 QOOROO ISR Se ekt on ern ee ee SECO 
ASSISLANtePTOLeSSOL: =. o- c= 4-2. se 1,300 00 EP SOO 8008 ea Serccced caro al ere coetecchoten:|| neko apnea iene 
HMISERUCLOLe tert ernie cee 750 00 TOO OOY Wane ao ether ice ae hake |e eee 
PRP RUC OES Ph eee soit oe 700 00 700 “008.2, oe nants liar ee eee eee 
TNSiMUICEOR As. elas bce eeu 700 00 ZOO 200 ned 8 Sak cae oe eee | ee 
Horticultural Department: 
IPTOLESSOTE Rua el Tas oem. ee akon, 2,000 00 1,400 00 | GOOL00N| tees House. 
Assistant Professor...:...5.204 1,200 00 800 00 A200 300 ie ae eee oe 
LUST OV GT HOT aS I OR a ae ee | 1,200 00 1 QOO OOM le. seas han trots, Bl cain elec | House 
MISERUCHOT: sone bie cia airs eee 800 00 SOO SOOM ienatecaave-te aiewal ites ciegei ee Neceeeh anomie 
Foreman of Grounds........... 600 00 GOOWOOS| Se. ee iees eave litroehe caceorars House 
Held eA ont seers oor | 1,200 00 Pe SOOMOO a Rs 1 fear. salen | area soca 11223 is ees 
Institutes and Nursery Inspector: 
Superintendentsso. +. sce. eee a 2,000 00 2,000 00 Jvc cece rece eles eee eee House 
Library Department: 
Tara ep er ev aeteat ts, eters cuarerere 1,000 00 
Assistant Librarian............. 500 00 
Mathematics Department: 
IEROLESSOL: misty cen dale ce waten oe | 2,000 00 
Associate! Professofecs sce +: | 2,050 00 
Ass’t. Professor Civil Eng....... 1,400 00 
Ass’t. Professor Mathematics... . 1,100 00 
Instructor Civil Engineering..... 900 00 
Instructor Civil Engineering... . . 850 00 
Instructor Mathematics..,...... 850 00 
Instructor Mathematiecs......... 800 00 
Instructor Mathematics.........| 800 00 
Instructor Mathematics.........| 700 00 
Instructor Mathematics......... 700 00 
Instructor Mathematics.........| 700 00 
Instructor Mathematics.........| 900 00 
Mechanical Department: 

aT k enctcncust ae ehstse aterecehe ons 3,000 00 
Assistant Professor... ic. +0. 1,400 00 
Assistant Professors. oso. oc sie- 1,400 00 
IMSERUCTOLD. ser-the wel orevavasianee cyanea 1,200 00 
IMSCLUChOTS St ecrctero tech rece ee 850 00 
Foreman Woodshop............ 800 00 
Foreman Foundry............. 800 00 
Foreman Forge Shop........... H 800 00 
Glen re te ea eh Cee 540 00 

Miscellaneous: 
ATCHICCCE Ie yt sGcr nes ee ore 1,500 00 TL; 500-00 |) 8F oy ee cree ere cient sterol | oe ee 

MEIMCCT 0; homer g ve ee ee 1,200 00 AL | 2OO OO Yes Vane settee Lilla: « avereperoelctan| (onamee nae near 
Plumper e emcee eee ae 900 00 900: OO sn Se i aka cree cence eee 
INightaVWatchmansvs 5). s eee 480 00 480 OO) s]-5 Ssiesch cscs oft ells, crt sccrmne peace eee eae 
INIUSE Nt bs my Sia shetences beeper eee he 450 00 5010 Ol eee eM Oren cites (Stu cess on 

Physics Department: 

TOLESSOLe ean epee ee eee | 2,300 00 23300 OO. 08% bee Se oe heer eee eee 
WNSPLUCLONS.-s vere ee ores eee eh ee 1,200 00 L200) OQ. |. 25 <5) eee eeieaai abo | lemeaet ersten 
PNStHUICTOT ay eo oreo ee Le | 1,000 00 TEAM 0 10 mG G nook anuellsanouca ose 
PMSCEUICTORN: 4 Nu Ace at eee 900 00 10000 ee I See 66 Cao oingsre ara on 
WMSCTUCCOT: xia ere ae ea eine 800 00 +10) 0) 00 1 Peri mat ie seat nar fee C4 AUS choy Boorse co ore 
ANStTUCHON, fas hue hereon ee ae ah as 700 00 COO TOO Sees Gentes [Sakata [bel pees 


AGRICULTURAL COLLEGE ACCOUNTS. 


TABLE NO. 5.—Concluded. 
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Other sources. 


Classification. 
Rate 
Grade. per year. 
Current. Experiment 
Deparment of Physical Culture: 
HTECLOI? sek Attest at $2,000 00 CWA NOSU DN aan dop oe ce allocomion ori0. 
Secretary’s Office: : 
Secretanyercnn ona Oe erie 2,000 00 | 300 00 $700 00 |$1,000 00 
Gashier ec eee eras 1,200 00 | 1,000 00 Z200K00i4 (SF soe 
IBOOKRCE DED cee ajciernereverel arian chet el= 700 00 500 00 ZOOOON| Perera cesses 
GET eae ee eee nae 700 00 575 00 PESO Nogaceod aos 
ler eee Gon eee een ee 550 00 | S5OUOO «| mrmcmr tometer renee 
Purchasing Agent.............. 1 OOOP OOM Sel OOO OO rere erate inh tot | \s (enctel elapse mens 
Clerk bulletins vera cies lente e et= SHOPOOs |bner ic cere S5OMOON heer te 
Veterinary Department: 
IPTOLESSOT rie eon rae s 2,000 00 2 OOO: OOM lis were: Sacre tee tee 
Women’s Department: 
IDYEH igs hee eRe Ce ROTA IO RecA 1,600 00 TE GOOMOON eee eiehartes sec oileieee 3 apy arc 
Instructor Sewing...... Badoocar 800 00 TOOMUOT OI icine oterscn | mi hee ee 
Instructor Domestic Science... . 900 00 COO (OO Mateos dy.4 vinfallem cmoae ooo 
Instructor Physical Culture..... 600 00 GOOMOO Meee ero teat ater trewareke 
MISEUUCTOLMNEUSIC Hsien detects tusterens 1,000 00 TS OOO OOF Shinn exter eervaus,|tasasee tone tee de 
Instructor COOKING: Cr. yl. le ears 700 00 FOO OO: tetera aceke ee ee eae ose 
Instructor Domestic Art........ 350 00 | 350).00n Gan ao ace eoleniae eke ae 
Zoological Department: | 
IRTOLCSSOR eevee eens terete 2,000 00 2,000 00 
ASSIStant me TOLlesSOl a aciysrerel el devel 1,200 00 | 1,200 00 | 
MMSE CLOT acreretere eerste 700 00 | 700 00 
MIMNSETUCLOR ae wscumesenenerme ooo rekons 700 00 700 00 
Agricultural Education: } 
IBTOLESSOR er ioe he otebeasccter sus ata eTins 2,200 00 | 2220000): | eavaiate cecahs.ctacletrats om ielo ee 
| 
MOLAIED ayeTO llores wera eyare s era $149,155 00 ‘$132,900 00 | $15,255 00 |$1,000 00 | 
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TABLE NO. 6.——Income oj the State Agricultural College from all outside sources from the 
date oj its joundation to the present time. 


From 


State Legislature. | 


From U. 8S. Congress. 


. Hatch act | . : 
Year. Land sales, ee aay of 1887, and| Morrill set Total. 
For current | For special | salt spring ero ERE TOT Adams act Raumples 
expenses. purposes. | and swamp} jing grant of 1906, | Ee rentany 
land grants.) and trespass. esvenmen jendowment. 
| Fe 
Bee Sis||a.d cab oral na etO lene tee eros Hes FES PAN) (00) tots bette aMonten Geet OAs Dos colar ane $56,320 00 
S5OMAI MER tes caster le cs othe sranae FERS Ra ei oae ae Tee | ant ay tee IAs one | er inchs = 
1857 S40 K000KGO|N scents. Ii, ekg aces a lies eC y |e ee ener thereat pee mg per 40,000 00 
TEES Sd a cuss ve Lue eo eel [Py chafic ier tier aa fe ies lercec cn ol acer ici eset ciccunie | ch ceemonch tenes Cae es eeeciaes RCRA PoaeH atria te Sc 
1859 S17, G00) OO is sbnin oh 556 ae tie sett elealicc| SHER ctek meee eecaeal |e cus er te aie to Peper. g oO mica 37,500 00 
SUS ESC EMeN Te ee ctehaunis a ckayere |isusps aus eses= ores aR Ra tie RE Le ae ein eRe Lae Vata ae Sas reali Med Peat olens stn 0006 
1861 GroOO ROO ieee rere ONPG eee eed. Gm cea teh S Sek oo, Shisieno o Tas oO. 6,652 25 
1862 TOFO0ORO0)| Fas. - OURO astra ces errs eeane oes bixe wren eee ce fl emegne <e aemenoietcae 10,218 97 
1863 SROOOROO eyesore ae | PAY Ssh 0) Ree eh Son Lee RANE Sa Orgran all UP aaa Archana 5 9,407 80 
1864 GROOOWOO aes see | FEA stad OLS) beaenruicees am ieoacr| tes & Pie naire o.cil loach ats ot 9,726 09 
1865 SOU Ol. saccoa90ac 0 Wes Hat aH hee srry eres echo ool Bi eerie ne ceal feogcnecn oy disor 16,156 61 
1866. 5 OOOMOO Reichs) as DOA aleisiers: cases ses Pee cet uke ti Soyo te Nee bee Ss Mek ie 16,094 27 
1867 ZOFOOONOO| as wien oes FiplD Usime tel aes RBG oe 5 ote [et eee eee ete al xoteecte eraacaeg: 27,608 38 
1868 PAUATTONO) (010) fos hoe op BOD TAG ies meee are. Precis cata tthe pe Miwa 20,592 49 
1869 20,000 00} $30,000 00) 17,559 00 SHSUIG IRs As sorceition em area Neesis 67,617 96 
1870 PVD WO a so asking. 1,320 02 PYF PAV AS BW io ces ea He ARGS, ech angie 24,040 95 
1871 18,250 00} 10,500 00 4,135 72 DRLOD MOA Ne staay Geese NER eRAcr ones ine 36,671 26 
| 
1872. 18,250 00 3,000 00 217 05 TERA ASAT 3 teat Dp Abie sl aes ey = iG habeg 2 28,642 70 
1873. 21,796 00} 15,602 00 10 13 TPMO5O LOG prenteert. acre ol as seperate 48,467 19 
1874. 13,000 00) 15,602 00 150 13 PASO GIO Seite oe rie aie | sete: acces 42,814 11 
1875. 7,638 00 7,755 50] 144 53 DAYAAG RTA Oe Se cepaye ll oeereer er 29,984 17 
1876. . 7,638 00 6,755 50 1,773 09 TESSS OM eek eel ecance rere | 32,996 7 
ESiilicts 6,150 00} 30,686 80 979 06 1b F7 BX | nth tek PAS (Bota ASS oe 52,988 7: 
1878.. 6,150 00 5,686 80) 826 60 iE yats 7S) eta an oclion aim Soade su 28,470 49 
1879.. 4,971 80) 16,068 32 712 22 NE 7fek 2) |e ee eeercne oral ireare-p cage ciate 38,730 56 
1880.. 4,971 80 7,068 32) 797 55 IF ere hee ocho roto’ | loa Dieta cio Slot 30,674 91 
1881.. 7,249 00) 43,720 50) 461 95 BORO Dro olewae Cicaiervctel| sucvers ices eraeiete 72,366 70 
1882.. 7,249 00 8,945 50 358 46 DYN VG oe Assi ee ed | (bao io aan 39,060 41 
1883.. 8,385 00| 23,793 00 391 95 DU f49) 60 |e ole os Py eter Ho crt 63,319 55 
1884. . 8,385 00} 10,526 00| 1,259 90 PTO RTPA Sse aedin aos loco coisas 48,080 62 
MIS SPP crta ocere yeti Oar 35,103 00 187 50 PAVEP TAU AKO oe res pei AUIS o Go eae 65,060 90 
THES ol ee ea me DMG L700 | eee SOA G04 | aera eaten |e ceo ee 53,078 04 
HSS PeeeN etteice ere oletarenci *44 040 00 CFs 740) | ey Sah leading stalo cic OD albeDID. 75 co CIN © 68,849 57 
TNS Sssekes| icicee eye, See! ducers 30,752 50 144 20 32,406 60) $15,000 00) Pea cig ae 78,303 30 
SSO eels wche cet cos petens *20,973 00 10 50 Blo 22 69) all> OOO MOOI Er meeterene het 67,306 19 
iN} Vass GrosceoleweeeagicreNe *27,172 00 238 50 32,360 64; 15,000 00) $15,000 00 89,771 14 
SO eat aoatterrs Fac creiie oslet = 22,947 50 37 38 34,750 54) 15,000 00; 16,000 00 88,735 42 
SSO Dien rarer tey ee cay slierre 2 22,947 50 137 38 34,948 12! 15,000 00| 17,000 00 90,033 00 
LESS Bel Is eiGEeSaacronenicne 18,862 50 10 50 37,927 04| 15,000 00} 18,000 00 89,800 04 
MS OA alice cst sehen 18,862 50 433 59 44,527 26) 15,000 00 19,000 00 97,823 35 
S96 eal etaeiers cakes cccwene 19,000 00 10 50 45,301 85) 15,000 00; 20,000 00 99,312 35 
FESS G5 red loans ance cele ae) «5 TAG OOOLOO Wir ete cos crs 43,886 40} 15,000 00, 21,000 00 95,886 40 
MSO isectl le tai.ctate oss ae she SS LOO ROO | erete cotetn era 43,779 54| 15,000 00) 22,000 00 98,479 54 
NS OSteretaetefete.cisie 2, sucks \|17, 500 00 |Get ee 47,508 28} 15,000 00} 23,000 00} 103,008 28 
SOO rpeetemstos ris,e.c 18,75Q 00 705 00) 52 526M 1a 15,000 00) 24,000 00) 100,981 11 
UNOS Gillis a oucenso cacsona.c ¥72,500 00 175 00 72,298 38] 15,000 00} 25,000 00} 184,973 38 
MOOG Tlyatetnetebeners eee 2 OO OO eee muta re ats 63,976 79 15,000 00} 25,000 00) 176,476 79 
1902. . TOOSOOONOO! ==] 2000R00|Ke ae. a. - 64,081 81 15,000 00; 25,000 00} 205,081 81 
1903. LOOZOOOROO | EH O00 00 Fe ee eae. 65,573 90! 15,000 00) 25,000 00! 206,573 90 
1904. 100,000 00) **1,000 00) 61 19 67,312 37| 15,000 00} 25,000 00} 208,373 50 
1905. 100,000 00} *81,000 OO}........... 72,035 32} 15,000 00} 25,000 00} 293,035 32 
1906. OTS OROO VEEL 5 HOOD MOO) Reeret-nsr--retcro 70,286 56) 15,000 00) 25,000 00; 284,096 56 
1907 ioe OmOO nol OOO ROO ere. ote 70,155 22) 23,691 60| 25,000 00) 293,256 82 
1908. Mise 4On 00) 2FUO00TOOl ne os oe) 70,385 79| 23,326 10) 30,000 00) 298,121 89 
1909. 173-410) 00)2=F1,000800) 5.5.52 =. - 69,527 13} 26,000 00) 35,000 00) 304,937 15 
Totals.|/$1,440,123 60/$825,937 74/$101,723 HB) Mase 7) 01/$358,017 70)$460,000 00)$4,675,559 71 


*Including appropriation for weather service. 
+October 1, 1886, to June 30, 1887, nine months. 
Including $5,000 for institutes and $1,000 for weather service. 
Including $5,500 for institutes and $1,000 for weather service. 
Including $5,500 for institutes and $1,000 for weather service. 
§Including $2,750 for institutes and $500 for weather service. 


ttTo June 30. 


**Weather service. 
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SUMMARY OF INVENTORY, JUNE 30, 1908. 


Collecetfarmcandeparls 6 ACreSiia.c. a5 sec te acres ai oie teases ys $46,970 00 
Athleticsheldvandedriviersl3 acres. me ser je sis sitcieeeicrcne se ura eleteueroue tree IR 0) 
Buildings— 

Jel wl Tonalin hE Somer oomoooe eouke $22,000 00 

C@ollesewhialll smilies h Gites eka oeicec de erect 17,000 00 

AWE ABW selobille, UDR sooo onc odoweeocs Goode 55,000 00 

Walliams rales bility anaes SOOM ream scree a ene es 30,000 00 

Abbot Hall, built 1888, addition in 1896 .......... 15,000 00 

Chemical laboratory, built 1871, south end addition 

ELS Sel eae een eran Wich, traci ies Sree ane aha ane a Tames alc ee 18,000 00 
Machine shops and foundry, 1885, south end addi- 

EL OMPRES Se tee eave ae eA Meer oe nie enn eae oes 15,000 00 
Veterinary LA DOLALObyAm DUllitaaltG oom iste a cleestsract sere 5.000 00 
Horticultural laboratory, built 1888............... 7,000 00 

gricultural laboratory, built 1889, imp. 1897..... 7,500 00 
Botanicals laboratory bwilt, S92 5400s ee ae oe ote 10,000 00 
AP INORY DUCES Sa aac: cre rehes Rens cater ees clei 6,000 00 
Greenhouse and stable, built 1873, 1879, rebuilt 

LQ ODP arin ie OO De Aeticrtess crew Sean are slate rcters sieer tte 6,000 00 
Boiler house and chimney, built 1893-4............ 3,000 00 
President’s and two frame dwellings, built 1874... 12,000 00 
Six brick dwellings, built 1857, 1879 and 1884..... 18,000 00 
Onestrame houses wilt UWsbecaee asec soe ee 3,)00 00 
Howard Terrace dwelling, built 1888.............. 13,000 00 
HarmPnousesdwellin's- iit) ais G9. seekers nee 2,000 00 
iHerdsman:s sdwellinics sbuillitiiel|S6iise yen eee 400 00 
Six barns at proressorse HOUSES). os. sees oe 1.050 00 
Horticultural barn and shed, built 1868, 1875 and 

IRIEL Nowa See ROBE ets cies bt OER ROLLS coatic Foienset eae Cane te ae 1,200 00 
BullAbarnkeecebuilitelS 0 deen seas rere eiereroe 1,500 00 


Sleeps barn cebudlty 119 06i eye sere aaa re oes 2,500 00 


laloyds@ leheioy, lowithy XN es oo oes oe cenodsre ss eee DS 5,000 00 
Gradesherd barnrerebuilty u905 2) aoe ee eee oe 4,000 00 
Bic cenyee be urilitrl9 Ofer ea paste ee acer oe ene eee 1,500 00 
Mainys barns tepuilte: 90 0M ee ey ee tome eerie 4,000 00 
Farm mechanics building, built 1881 ............. 1,500 00 
JEG WUNAAY, looses, loonie AN Ses whecheder oGtouoe aan oe 1,000 00 
IMewmbatons HOUSE DUIlt s90 Grete ce ne eters ieee 500 00 
Poultry house, built 1907 ..... SO iinet OA Sida en eae 1,500 00 
Three: poultry, houses, built 19073. -.5s. 432. sss 300 00 
en brooder, housesy built, 19 0Ste ye ens saa oes 250 00 
Cornepanrnea ull wISiiSt seek eceee tai ventana hse 400 00 
Stocks iu Sin Seba Ui 1S OAs ewer oes aac 200 00 
Bricks wOtk SHOP sOUtltel Obie easier cites acne cer. 500 00 
Observatonyam DU GeLSS OF trier pete menenes eye tere 100 00 


Bathehouse ands ntuinesss Dutt O0225 gee es serene 17,000 00 


Raimi ShOp ee b iit 90 Sre yer ete een ke ee Ree 150 00 
EOS pitale ab unlliteeliS 94m sete Lian erie tateea. hee kes aeotie 3,000 00 
Postoffice and waiting room, built 1902 ........... 1.700 00 
Lumber shed, mechanical department ............ 250 00 
RATESE SILOS Me ey tec rer ca a erect sein mononoen Sem asa onan a teNetake 600 00 
Coalsheds> DUM SS Sere seats eoctersteiee feiss c ee) yet fake 700 00 
ANionoaevars) oybnNolboys” loybullke SISK Leo eeoseaaunbooeseube 91,000 00 
OEKiAy To NIGheaxe. Jobo TINY Ko oonoaeonepoboboonbeue 15,000 00 
Bacteriolozical bundines built, L902 se. anes as as 27,000 00 
Power house, built 1904 .......... ve os chss3 oo aoe E 25.000 00 


JNM EER RU EIT KOA ED RUE figs ldo eeecooenode Hine Dee $475,800 00 $48,107 50 
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Amount broucht Lonward poe emcee cee eeieee $473,800 00 $48,107 50 
Coalmsheds sbulltnl O00 5weve e eclae omits heehee ee sii 6,500 00 
Atiabaell Ghyaiweens jobihh TION oom pools ono belo cos a 45,000 00 
Coldsstoraze, Tebuiltel9 Obierac. terns ciciee seks cheeuee 2,000 00 
Engineering building, built 1906-07, including heat- 
Thales. Pepatapererereneceie cheats Olea mu teacnclicns ore eeecuen arisen eae 110,000 00 
Iron bridge over Cedar river, built 1888.......... 1.500 00 
iBnidsestomathleticnheld --pcncides sm cicto ean acim mc 500 00 
MaAMUne ssh ed mupewstverine cetcisesokeisl om oe a eacteleweie Gus e eeneiee 600 00 
—_ 639,900 00 
Heat, Light and Water Department— 
SLeam Sheatim cee plan itaweg. us eters te torsachaes cee ters, Seep eomuees dete ve $17,577 00 
Bath enouseaplanta es oser coarse elise lrrlew cietolhe siees 698 00 
Witter sWwOLKS plamitnic. sekee cinvanieremies eicuscie o sreeeare he 12,760 00 
PRETE DION CS foleein oreo cistern aleleie tue asietale eniecs, piomiatis i 2,000 00 
Hlectricslight departments ea scseeies sive aes eee 8.658 10 
Tools and fixtures: ssteam and swater.:.2..2-.> .--- 1,586 54 
SOCK Neer oct rel hee icreraronata cei enislabere stevenson cts Meee mete ane ony 330 14 
ECE Cpl shit, SSCOCKE Ca cishe)s micie, o eesiare e alekelonee se ebereaeteene 1,269 44 
BMI TNS SLOG Ka eek ees eens, sas nator ocak = shoeTei hs ker eaten ne 549 77 
He 45,142 56 
Bacteriological Department— 
We OT AE UNIRG Sct nseeot a cease ricatia cietmrat in onthe Coke vaiteuaheaays lehamerond eee os $75 38 
CWollezemchemical Siesny. sree cere eee nee eee 848 65 
Collexe Tap PALAbLUBrcs a. 5... tae nee o eat heds seisnn eaten: Gl2% 53 
College tii xuGes a 6 eas parse ataerstolicrs b soocuohetoeieis aL 85) 
=e 9,262 01 
Botanical Department— 
EVGT Darel eure ie mate here tayee tae en tachich tees aioe soos eres waiia he owe $1,871 42 
VENTS CULTIURE Are canoe rcicte esses cosinor rarehersl eyehaen ee oven 6 Srealeses 845 60 
TRYOVON ESI as ahs A SUPE Bch Fee ances rad Bt Sarees ier nets See 806 92 
INGO ALIVES peta ie oretareeieie be leale: aie tel beste unomenera auc aeteite st ersps 239 58 
BhotossanGs eneTravines wie seco ee eee 943 05 
NGANTER ISITE em sia ve tate ates aide toteia ecievecchalie ters Rinaeieilelone ions 263 24 
Microscopes and accessories ........ Soh enh aria eee 1,847 67 
GIASSWATESHEL CHE ey ais arccciace nae ie ate ere oe none Gheveuspenelionaue 565 23 
WHeEMIiCAIS Aes Steksisie sia pelea eee hee eae ane ele easeeretens 71 82 
Office and classroom! ‘equipment. 49... «ccc. csr Glee 199 42 
General sequipments Goro ces oe aie wits mere eb oucre seeks iets 194 97 
Garden tOOlLS emis. acres cio te ie een eye eae Goa 55 06 
a 8,503 98 


Chemical Department— 


GasesvaAndatixtUnesmsse: aceite Oe et iack enema $3,310 60 
DIG CERIC Satay ere hte eae fe nie es Rete ue are wanes b 1,267 70 
JEAN hohe es J Gnd Si toe a ae E Re oie GCE cicay oe mis ot PAST (ifr 
Graduated salasswane- a -caas cece cia > Snes sheen ets 1,162 36 
Uneraduatedm@ class ware pick cccc.c eas an ws ere ecient 3,863 49 
Oreanicgchemicalsiey scl as dca cece eae ee ee 319 47 
inoreanice chemicals seri Me cle mieie ee )tera 705 76 
BS VAN COSHar percent Mer rR G wise Siaens lees etches areata 1,743 00 
VHC OES 0 ees dines @ ol Oe tie Ne ae hens sare er 668 95 
IMGT OTA Ah iat nb oid Oct nice Cine eee nIea Re Ree Ne Coe Soteaeinincro sy oK 28 33 
SDecCial PAP DATATUISL Ce Shays omisesete < och aoate thee perenne 1,886 95 
FEY TIO OVEN”. Saye os Be ohare Sort A Duchiot ok PRS Oe Rt tee 72 50 
SDECITMECN Sia peer pete aetetae ree sw coc ora sea eetiwcy Meret Re 497 85 
Weta Seer eine hehe oe eis execs ole cE E Ye dee eieins 48 65 
SRI AIREIM Sh g Speke Ceo e One IRA One Rae eG ie arcs 977 37 
UROOIES: ASS Sind Sb OORT eae ae eR rd EE ora 57 15 
ASS aVeLOOMIMSUDDHES oases as isis oct «Sioa teats Cee 187 42 
ORCC] aliases ee to aoe aie nce eaibans ae Ree Ee 813 80 


Amount carried forward 5... .>......- ETS he $19,978 92 $750,916 05 
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(Kao NNG [RoKAchS iA AKO Goeneacon So graces soomce $19,978 92 $750,916 05 
AVG yO (0 KS) a Yate ou aatees cedioic nee-oiciorais cid Shientis Ororans era dlommitone -Oleec 1174) 9783 
IVES CellanveOUsi vacse cine. Weroeieie ee cl cuctees Malone te poy aketerodls 272 80 
——— ——_— 20,363 95 
Farm Department—- = 
JNEACOVNOWT, GCOREOIN, cele ato cidtchcio 10 obo olc plo ouloldn OcI9.c $2,384 33 
MAC MCCHAMTCS amen rete Acta cies sue auc cue Mie, Weis ek aeons 3.644 22 
ILA TORSKOXG ea EVIE Boge als ciaic dp Gicto olin oom mio aicictyc ULB YAT( IN) 
TERR STOIC OLSCSHere racers are Bate tre eae re cia even sven ee emote cone 5.750 00 
eI VUSCO Gis CALL Gime estes tata aienc suayoleee tethers lene) erenertaite 12.286 00 
Itthne: OOic, CUVEE Oo Sunde ta eec eon mb socm> coat oto 3,718 00 
Gradesherd’ barn erecta ace a ee nee a eased 34 85 
ID EWI GoM OA a rime cis GREEN G citer Gxt Cae Orca nih ome ee OnGROIeRt doe 66 25 
BW DAN tee ceo ee cearhoincl ot lnterettee ia ek Sm unre OE 12 35 
SHEE Pr Danae water karcsiete rey terev oot she Poidite tions edateterelonotte tesene 61 60 - 
SANG Yh pl oye Wy eh 0 Re RRA Ss i i or i oe ee eo 1,542 99 
LOGS Cre VEIT Titers eee oy ot atenatores Or eterelele me ca Whanmiata lent 2erers, re 302 35 
TEAS OU EEA ales as Pier ctor aL Ree Of MOORE ORS cl Meco hom AC Cara a ber 918 20 
DUE TEV ease eae ay oats icc aeee ne Meets ara oulitem aemaetelens 1,294 11 
INGA OUSC Hur tenen raver rere Care al eine co eac hatte ae ob cee se ee eNO 126 85 
Oi Ce SIDA cack la eee niece taf sate ads (ates ovaries 1,705 41 
OL COD se «et I ISG Ft Gans hee) Dials aot eR ade oeeasinn ees 568 26 
+ 35,743 27 
Horticuitural Department— 
ETC AVIV 7 COO lS ae ietere a ale voteageatlar ete caxebei eo laveev enon erie che atts eaweynde $546 00 
Reamsixan deharnesseswaann sk omsetsie cis a ais aie ee ieee erie 676 50 
NISCellLAN COUSMMMehitie eeced See ere ae, ceva stereo aligns 560 45 
GreenhOusel TOO: wiseqeatnor laxcrareepoke be & ehreFehey Srarovtuanetelsiesetie 286 94 
WA OTOW WESC RENE or Hits eas ort CRO ROCCE ICR Ot En Cenc eID 112 00 
GRSENHOUS emp lAMtSsoe terrace Go oe ee ten eerste devon rotons eset 1,581 15 
OST COR res nee eta a eas ey os Caw a eric ious eroadusuaie™ae tua 2,004 79 
GIASSTOO MIE Norte ee OE ee Paste Oat ao walce: 522 36 
HADOLALOLY: -ecGULpPMENit= ee sna a oe eee wel eee eke a Bo oaks 440 25 
NO Ol Steere eae ener, ees tlies isk uarshaie Beets, evarauecae eesti ous Caste 283 50 
———_———_——- 7,013 94 
Mathematical Department— 
ERM SLLGK we ere ne ee HCMC et coin tioeeed akc ROR Seon ML eer eae atv aeens $2.659 30 
TIEN CS Ses hci Airc RRC CREED ec oot PO ER Cn TEC eNO ee tc 1,504 35 
ORGIES ie er. he ee arstaren sti ohana or sue, fs depron len eueRONe clone Fetes Patsy W745) 
Miscellaneous surveying instruments ............. 476 73 
PUNT WODS meeps cs ercceseecia ie wike ue elcmac Ulesa citer rena cfisronsie 19 56 
PAV OF OSE ERED U aeactes crete ees eee Cary tee DO CGN ACR TER Le neret ee 1,090 53 
MOOS aM anyr ey ceya Dentin nce aca ater SER AOS 34 65 
Drawing instruments and materials .............. 204 65 
IBookswan despa mip hile tsar sciatic cuceekoueremulsaietaae eretaions 275 03 
PHOS AD MICMIMALe TI Altar wel pe Ndr karoh teaser a a wee 58 25 
AStROMOMUICH lab OnalOynr sa evacisicterete tet oieere weber 838 50 
Abbot Hallsclassroomsiar sass as ne ceisiniiein ce oe 2 ae een: 54 00 
Rooms. Colleses Hallie. s+ anssne on fee Gan newciclonbectcwetnee 36 50 
COMPASSESUM HS y=. toe Ak Cee ae A te ae 469 80 
RoompecnCollleser Hal va as acted ao amin oa a sn oto weyers 372 15 
Offices 104 and 105 Engineering Hall.............. 720 93 
Office WiC eEineinteerin =. Elailll pers sete capes eeenar ee seree a. 211 00 
Office’ Room) 202 sbneineerine. Hallie: 32. Sac. oe 417 70 
Office Room 108 Hngineering Hall................. 94 70 
Room) 106ehneinecrinie weal lees ss seiesrarsieneyste cere + 605 32 
1aKofostay aKOTe MOparabacerauery ISENNl a hs om aeecen eee ee oa: 273 80 
Py drawicm labora tomyauces sacs 46 sce naseon ae 325 83 
Fooms404- bneineerines tallies, | ssn. fade nae 0 iy 2 205 00 
Room Oisbneineerine sealiligen. asmsee ae a. one 18 70 


NMOMM CATT Cda LOmWanGnuucntsciuvs, uiercke aie cote oa oes $11,212 23 $814,037 21 
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FATHOM) DLOUSN te LOL wal Gassee apse eerie sree eae $11,212 23 
Classroom 304 Engineering Hall ................. 491 58 
Classroom 306 Hngineering Hall ................. 506 98 
Classroom 302) snneineecrine Sealy ee nea. eee eee 30 80 
Classroom 203 Engineering Hall .................. 30 80 
Officexs05ehneineerinesralluemeen orate oe 199 82 
LOGS Sal depoles seer greyed tee ee een a a eee 412 22 
PAD OSA TG eG AN Seay ae cnccer st caterer tenes cme ise en ama 355 64 

Mechanical Department— 

Onicersupplicsyand equipment fe... 2s. so sere. $5,213 3 
HXPerimentals|ADONATOLY) sci asses ene. ee 9,614 35 
MIACHINCESHOD ME cee ae es Lr ee cn eS oie none gte 8,733 3 
TEOMA LASS re 3 aL Sma ee Ok hn eee AE Set a OnE Es 1,829 45 
HOEZCESIIO Dipper tee keke ciate cite eas ee eae 1,964 33 
Wood working machinery and tools............... 3,292 52 
Front office, Mechanical Building ................ 156 00 
IMS CEMA COUSR ee Ik crys cia 2 oat oes 5 ate Gos Renee ate 20 
Department of Physics— 
HINT wa Ceti XIES) Spans on ook nis see mel asueee $2,792 77 
VIS CHANT CS ia pose eet sco un beeen ee iste ee eae neuen ee eae 599 05 
SS OUI es orca ake Netty a Poly, ctce here aah pees veins, Oe 170 70 
CVA MONTCLOTS e cptet eres en to ee Shere ck eee nee ., 597 80 
IRESIStAN CERDORCS cones te te en Seu ee Nore nu ne os 1.696 20 
BAAN CES Bespin. chs cree arene an cs ore A ee 292 00 
SLaciGweleCEnicitiys aes aa aoe see ers 2 WE 996 00 
VIA STL ELIS IN Gk a aracetatee- cP Meee Monin. el | NN Ca 46 50 
Micetrical Aen gsinGerin'e. pase i ae eee yniey ss Sek as 9,180 48 
IB UST WE! Uae a ee OU Etrewae eat eee Ue ey eee ae * 406 15 
IDE oY Bie rere Lees Coat Os BIS athe acer katy SRG ea ens MERE ene Rene 1,439 20 
Women’s Department— 
MECepUOnNM TOON and ealiliess. ieee ees eee C $652 75 
ID CATS OI COmee te romncts Mele «Pk Sara oie ie Eee ete 189 10 
MayestidentSe room {here ec ceo ae ee 255 00 
eb Ts] O Teeter ayers RR iO RIE Ca se eae ae eo cnn es 639 50 
GV ESE ST OOD Mere eis ce Ae One ote eo een pam cdnk ee Caer 62 75 
Dormitorya GULHILUTEC, “yee cesses pe cee eee oes 1,689 35 
Miscellan couse fac. ons < ae ee oe eee 152 19 
FRECILATION MOON oe ok eee on Ree ee ere ee 6 85 
SLOLERTOOM Re ee nes erie ici eee eos Deen 29 95 
DAaTkwClOSCi wash Nore esc clei aire pera PRS RST 60 28 
IVICISIEC SPOOMS eter ee Ie FIC eP te ee 20 aot ee one 2,217 38 
FTOUSE STD Taya = Stents eva, hep ee ee ea ere, ee 100 30 
GEyIMNASTUTMA Crees ee ee Eero ee 614 92 
Hho wersvath TOOMSen sea eee eae eee ene 66 55 
WoOMEStiCuaLbdepartmenta eerie se oles eee 974 11 
TLS TOS WA neice Sind Mereinen Sco icuet Gh Toren emet Sic eae ame mers cae ve liniea 80 86 
NOMI COR Mie ee ec ne eee ech rs eS Eee 107 65 
GIT CHETIGUITEM STIS. 6 ok eh eae ny She ere cases ciciee™ ous Ee RO 234 69 
EAU Vat Aye a2, en oe ee nee tee iceshs) PON, ons Ee ee 70 00 
GASSWiall Cee rs 2s mere ty Mae me ees ae 18 28 
CUTAN 823 cis: Sach Sag RSCG. 0 SSR mC an Rea ar 55 14 
WO CIE Tyrie ten ceees fate scas Shere Oe Soe wines acs ee 17 24 
WASCellanCOUS meer cian cht eis hee Stic ut Sees ee nee aia (Gil 
VETTES Oe RSIS ete cron eee NOE eS Ee eee tse MP Tes 41 26 
IDWosuboves seoYouecle AGO ONNADORS, Godaan sas ana sshoeasudescuc 97 40 


$814,037 21 


13,247 07 


30,676 58 


18,216 85 


8,469 21 


$884,646 92 
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INTTAOTDHCKE Jonxonbhed ye AKON PNA AEW Olly meucudiciio prea /o OuvelG © kD Ofer ty oho Has p.ordid wlols, A $884,646 92 
Department of Zoology and Geology— 
GeneralemuUSsewmee wees so nein teres See ee ereie eter $17,993 00 
Riirnitunesands @pparavuisimeewan sie rere eee ie 1,526 38 
RO OLS Mee ie yey Perera ch ees er ccapamenas Toen nt ceer ety en eh a earetieanl 28 63 
DISSECtHINESINStLUMEeNts....5 sas cee el Lor aan. 65 97 
Drawing instruments and material ............... 12 00 
Bhotosraphicesuppliesm sec cece corre etree erie ior 327 60 
MACTOSCODICM eee rciim ies: fee arr deen A eimenet creruce be raumictete Gans 1,403 27 
IME SCSI ATICOUSS nsdn aes arrose AR ore rene 823 50 
—_—— 22,180 35 
Carpenters Shop: eaceronee cir ee a EOS OTE NCES CERIO OO, ieee Eeeletoke ae 719 48 
CleamiNn SES UpPPlLSS) Acer sveucteh ogee ae os os Sia crere secon reas ooo cated et isiote oie Re eh sere: 180 35 
Drawing Department, furniture and equipment .................... 4,505 70 
Enelish= Department, furniture and equipment ~2.....:..0.+5. 4-42: 646 14 
Entomological Department, furniture, supplies, etc................ 3,747 14 
MEIC S, Misa bi THbbseAbHke, CUOs onan oancacnacnceoodgaraandou momc 584 44 
Hike Department CQuipMentercis sie ctcrtont tees: ious coaches cieetie cer 724 838 
Horestrys Department sturnitures tools! ete: 5: ssa. ss 0. secs oe: 11,160 58 
Murnicurerin’ Boards ROOMSe yeasts clscece seb elaine ace eee eee ere 151 90 
HurMitune sine Well scale cares imi ednibirac Siete ec olaiere acon tant acta 1,560 00 
ERIM UME tem, Came le AG a creases nosey ci Src ete yap suture iewereiie ace nt Gh eee Sane Seep 576 80 
BMD GUUe pT OST ONCE tou sietoverctonefeuere ne 6) oie cba) ici iatea ier oneal 269 50 
Wepartment of elistory, and: Heonomics... 004046 oo eee 434 60 
MOS ECAC a seice Reba eraser some eae ie oc oti atrovirens crate le AES Sadan es 228 90 
Esl OREN EA ar aie acca esTe is Bice ELT Hic ars SUES CREE CI ERS Ie Ec chee 53,863 11 
ADDER GER AAR Eine tic, bch Oma a Oe ere Oe cor CTS RR ISI Ca Re aes eT eS eel Gil) 
Nursery and Orchard Inspection Department ..................... 87 46 
TEEDIB ENE, “ESI AV) Op adie Bie sails PS ert Suporte Rn oe Men PRESINIEE Diy deR A ER Ce iA. 371 60 
hy sSicalaCulturerandm@Atmlericsmer terete ae ea ee eee 723 62 
FAECSUG CTUL IS OL G Oypewen rat Pas see pele oho net cae enero rae TRG era ee eee 628 57 
SCORE LAT V25m Ol COn eee ie a ioen eters Meee ane Pa Sea etre ees 1,354 89 
Veterinary Department, apparatus and equipment ................. 2,274 11 
IWCAtNOTIS CIV ICG: mri ciate owed a eeruictete erties, wine. aA cucace a aca nee 1,500 12 
INNS COIL AT COUSEM ppt tees ac anon en Se a ies BON Se sf deca Se art 751 00 
ESO LAS Batis Brat ea Seo cinac te eAty circa tien east Ta TER LATOR ee $995,103 41 
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SUMMARY OF EXPERIMENT STATION INVENTORY. 


Lands donated to the Station— 
80 acres at Grayling, fenced and improved at cost. . $1,000 00 


5 acres at South Haven, fenced and improved...... 1,000 00 
160 acres at Chatham, including buildings........ 4.000 00 
Buildings— 
Bacteriolosical@stabler mtg et clo assess ne ecronierene 3,700 00 
Hxneriment station reed barn | 45.5455. 45 aaa a ae 800 00 
Veterinary laboratory, experimental rooms......... 250 00 
LE ICOS eYe pi 1 Been er ve Bn es” Ws ee OO A ees ner A, SS 1,000 00 
SAtiOoneherracem pull Gis sec. rey soe eee aoe ee 3,060 00 
SCCUMFOOMNM sen sea talarek he rors Sees CARs Gate Reem 500 00 
AU SNCETAMOUSSIa ete. eersdet crate teeoig onset chorea ste weitere 625 00 
LOLALSMD ATMs ory celeste ce: Sheri Luss ted ay tee ens 600 00 
MENS CCE Vw Catan coe ns Stee RE ke eae eae eee 1,000 00 
Bacteriological Department— 
NACE TAGE 0 je taviehc sete tans lg eiers oldhe ators eee eC ec $2,151 48 
WHEMICAIS Oe wice sk ce Se eer CLR Che eer 274 24 
PAD DAT ALUS S Mysy cet wok Sak ors eae AEE Oe eee 2,805 93 
Chemical Department— 
IADDATALUS DEES ee tche ose ch tee ee RE $1,773 87 
(CH EMICATS iF rate treet leis s orskeg eno ie ee ec are 245 88 
PORCELAIN SWAT Ciea ce os. ccs REE Ce REe 45 10 
Office shunrnishinesae. ss 22 sce Pee ee ae eee 81 80 
PE OOIS} Mose eote nee ctor ee Gl Sols ee EE ICE are take 4 95 
JPL Sieh bhod lees yooh Aeon PE EE Gm co 5 © HicaS cid ehole chenareke 686 30 
BILERAPAD SI so isc ieiie ore te lnk ete ee ce m hee 25 54 
CASS WATER Bere steko tad aicict sos OO 368 30 
Entomological Department— 
Orie Tio is 3 ot Reo RO ISI OR Tee te ord aor apes eat ea $1.807 80 
BOOKS aerate nee ih oka est ae OS ra ene ee Pers * 530 20 
AXjO) OFC EDS) 6:5 rc ORT peice ae Oar e Tice DRO Re ace 1,070 70 
SUD DEC were Peete eon Oe A ee Co a ee 88 04 
(CI ETSEARE SS ccol HEN py eee eR LaVerne ne 223 78 
Ghemicalsweeer ewe ic che eh eva ee was PAL eet ae 104 70 
SprayvinowmMacminery «2. nine aceon ie ene eee 54 35 
SUMO yar rarer or tee site ee eee ers ven ee ieee 65 40 
Farm Department— 
Harm _-toolstand equipment... 2... 0: «c-Si eens $909 98 
Apparatus——Sollmadepartment, 2. isu. a 4c oc siete ee 476 22 
OMCOne ae Ce E hore LS + oe Selene Be One 341 O01 
PO OKS stare eee ae ae aioe abate: Sal tum ansiel ere aerene 3 90 
Va\y oH OPEN SNA DUSP lars Otc d,.6 Cha Goa DOOR ROR ae REI a ee CIOS tices Dac 326 10 
GUASSIWARG SS ceteris er ere ree e Soha eo oc anche Seer ekekewsle 7A RS 
SULT, eae cto reno eteretcnstieb aio wern enaiora: yd ease healers 5 48 
iD Uh eA Meet pre er 6 iy cos Hi ic. Oncaea naan Ene: ot cece hon tre 1323855 
DLT Ye OWML CO eae aM eR ees concies Poech oe erie secreude te eae 2 40 
Horticultural Depactmenttie cares sole. + <1- ees aos oem cr cree) 1) eee ents 
1D] 0y R21 eee eRe A OCU dic BP miclo.& Orc. ROR ee RR ERR eRe Ore CCl Obi oan 
SOCTCEATY’S) OLN CO sce cre roe aie aie ie aster bo etiaae io sect 15) ote ONES ieee eon rPeeserablont= 
South cHavensStation sequipm Cmte. .ic.. 5 2 creve cas «ote evo iteaee peaceful 
Upper Peninsula Station equipment 222226 2.) ee se eel 


$6,900 00 


11,475 09 


5,231 65 


3,231 74 


3,944 97 


3,420 87 
88 54 
4,415 50 
253 93 
337 80 
1,224 16 


> 


$39,624 16 


DEPARTMENT REPORTS. Qi 


REPORT OF THE PRESIDENT. 


To the Honorable State Board of Agriculture: 


Gentiemen—I take pleasure in submitting herewith my report, as 
President of the college under your control, for the year ending June 
30th, 1909. 

The year was one of marked progress. The increase in attendance 
over the previous year was about 16 per cent. The total number of 
students who received instruction last year was 1,370. Of those enter- 
ing regular courses, a larger percentage than heretofore were able to 
qualify for the four year courses, and those entering five year courses 
were of higher grade than of previous years. There is a gradual im- 
provement in the preparation of students entering our freshman and 
sub-freshman classes. The graduating class this year numbered ninety- 
eight. Fifty graduated from the engineering course, fourteen from the 
home economics course, twenty-eight from the agricultural course and 
six from the forestry course. Advanced degrees were conferred in ac- 
cordance with the regulations laid down by the Board as follows: 

Edmund Roswell Bennett, M. Hort. William Rutherford Brown, C. 
EK. Albert George Craig, M. Hort. Frank William Howe, M. 8. James 
Garfield Moore, M. Hort. Ernest Alfred Richmond, M. E. George 
Whitney Williams, M. E. 

Dr. Isaac C. Ketler, D. D., LL. D., President of Grove City College, 
Pennsylvania, delivered the baccalaureate sermon, on the afternoon of 
June 20th, in the armory. The commencement exercises were held at 
the same place on June 22nd. The address on this occasion was given 
by Dr. Charles 8. Howe, Ph. D., D. Se., President of the Case School 
of Applied Science, Cleveland, Ohio. Commencement functions had a 
good local attendance but as there was nothing of importance to induce 
alumni to return this year a comparatively small number of them were 
present. As the regular triennial reunion will occur next year it was 


thought wise to defer the dedication of the new agricultural building 
until that time. 


CHANGES IN FACULTY. 


It is a pleasure to record that no important changes will take place 
in the faculty at the close of this year. A number of instructors and 
several assistant professors, whose services haye been valuable to the 
college, have for various reasons tendered their resignations. It is to 
be regretted that so many young men of promise as teachers, feel called 
upon to resign in order to take up practical work. 


CHANGES IN BOARD. 


This institution when organized in 1855, was placed under the con- 
trol of the State Board of Education. In 1861, the State Board of 
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Agriculture was created by the Legislature and given charge of the 
college. This Board at that time consisted of six members appointed 
by the Governor and confirmed by the Senate. The appointments were 
so arranged that two members retired each two years. In 1905 the 
Legislature added another member to the Board. This member was 
appointed in the same way, and for the same length of term as the other 
members, but it was stipulated that he should be a resident of the 
Northern Peninsula of the state. The Governor of the state and the 
President of the college were ex-officio members of the Board. The 
new constitution of the state, which was adopted Ly the vote of the 
people in November last year, changed the organization of the Board 
and the method of the selection of its members. It provides that, 
“There shall be elected on the first Monday in April, nineteen hundred 
nine, a state board of agriculture to consist of six members, two of 
whom shall hold office for two years, two for four years and two for six 
years. At every regular biennial spring election thereafter, there shall 
be elected two members whose term of office shall be six years. The 
members thus elected and their successors in office shall be a body cor- 
porate to be known as ‘The State Board of Agriculture.’” Under this 
act the following persons were elected as members of the new Board: 

Wm. H. Wallace, Bay Port, term of six years. 

I. Roy Waterbury, Highland, term of six years. 

Robert D. Graham, Grand Rapids, term of four years. 

A. J. Doherty, Clare, term of four years. 

W. L. Carpenter, Detroit, term of two years. 

W. J. Oberdorffer, Stephenson, term of two years. 

The Legislature passed an act fixing the time at which the new Board 
should take charge as January 1st, 1910. This act also repeals several 
former acts relating to the college and makes other changes rendered 
necessary by the new constitution. 

On account of the shortage of funds in our State Treasury, it was 
deemed advisable not to ask the last Legislature for additional appro- 
priations. Our sources of income at present are as follows: Interest 
from the fund accruing from the sale of land appropriated by Congress 
under the Morrill act of 1862, $69,527.13; from the second Morrill act 
of 1890, $25,000.00; from the act of 1907, know as the Nelson Amend- 
ment, $10,000.00; from the Hatch act of 1887, $15,000.00 and from the 
Adams act of 1906, $11,000.00. It will be observed that these funds 
come to us from the Federal Government. We received from the state 
last year $173,410.00, income from our one-tenth mill tax. In addition 
to these funds, we have the receipts from the various departments, fees, 
room rent, ete. 


BUILDINGS. 


The Board has decided to erect an addition to the botanical building 
in the near future. This will add practically six recitation rooms and 
will afford accommodations which have been very much in demand for 
several years. The Federal Government has already let the contract 
for the erection of a building for the weather bureau service. The 
Legislature authorized the Board to sell to the Federal Goyernment a 
suitable piece of ground as a site for this building. The location de- 
cided upon is directly west of the college hospital. The building will 
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cost from $12,000.00 to $15,000.00, and will no doubt be an ornament to 
our campus. 

The college is very much in need of additional buildings. A million 
dollars could be very appropriately expended within the next five years. 
Such an outlay would not be extravagance, but would simply meet the 
demands which are pressed upon us by the rapid increase of students. 

It has been the policy of the college first of all to provide such room 
as is necessary, in order that the students may receive high grade in- 
struction. This required additional laboratories and recitation rooms. 
It was felt that these should be provided first—hence, to meet these 
demands, the engineering building and the agricultural building have 
been erected at a cost of something like $200,000. 00. Other needs, how- 
ever, are very pressing. Our library which is of exceptional merit, is 
housed in very cramped quarters, and in a building which is liable to 
burn at any time. On account of lack of room, we are compelled to 
store a large number of books in other buildings. Our students can 
not secure anything like the full benefit of our library and reading room 
as long as it remains in its present quarters. The danger from fire is 
constant source of anxiety to all concerned. We are also greatly in 
need of an auditorium. Our chapel will accommodate less than 25 per 
cent of our students. The armory, which serves for drill purposes, as 
well as for social functions, can be used as an auditorium only at great 
inconvenience, and at best is very unsatisfactory. The college should 
also have a gymnasium. It is doubtful whether there is another col- 
lege in the country of the same size and importance, which is not pro- 
vided with a building for this purpose. A gymnasium building would 
provide a place for holding social functions, particularly society parties. 
It is the desire of the faculty to center the social life of the institution 
on the campus. A gymnasium with parlors, would to a large degree 
provide satisfactory quarters for the holding of social functions. At 
present the armory is entirely inadequate ‘to meet all the demands 
made upon it, and other quarters should be provided at the earliest 
possible date. The social life of the student body is very important, 
and should be provided for with almost as great care as the instruc: 
tional side of their work. The action of the Board prohibiting the erec. 
tion of society houses makes it very desirable that additional dormitory 
accommodations be provided for young men in the near future. Such 
a building will pay fair interest on the investment, and at the same 
time provide very comfortable quarters for the students at a small cost. 
The increase in the attendance of young women will make it very de- 
sirable to build the additional wing to the women’s building as soon 
as possible. 

During the past year, special efforts have been put forth by the col- 
lege to render assistance to the farmers of the state. The Department 
of Agricultural Edueation has organized a Farm Home Reading Circle, 
which bids fair to interest a large number of people. During the past 
vear 195 persons have taken the reading prescribed by this course. 
This department has always put forth a vigorous effort to introduce 
the teaching of agriculture into high schools. One high school has had 
a department ot agriculture in operation during the past year. It was 
in charge of one of our graduates and has been emine mtly successful. 
Next year five other high schools will introduce the teaching of agricul- 
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ture and have employed graduates of the college to carry on this work. 
After a careful investigation, we are firmly of the opinion that the teach- 
ing of agriculture can be brought to a larger number of young people 
and in equally as satisfactory manner through our high schools as 
could be accomplished by the organization of separate agricultural 
schools. If instruction in elementary agriculture is ever to become 
anything like universal throughout the state, it must be made a part of 
our public school education. The introduction of agriculture in our high 
schools is very promising, and we believe that this action on the part of 
the college will result in great good to the agricultural interests of the 
state. The college has also made an effort to assist the farmers during’ 
the past year by placing in the field three men who give their entire 
time to the interests of the farmer. Mr. W. F. Raven has under the 
Girection of the Dean of our Agricultural Department during the past 
year organized about twenty Breeder’s Associations. These associa- 
tions are incorporated for a term of thirty years. The object is to in- 
duce farmers and especially dairymen to use pure bred sires. Each 
association is required to purchase not less than three registered sires. 
These are shifted every two years, which makes it necessary to purchase 
new sires once in six years. The members of each association must own 
forty females for each sire, or one hundred and twenty in all. Some 
of the associations are much larger. One having purchased eighteen 
sires; another nine, etc. It is safe to say that these twenty associations 
have purchased at least one hundred registered sires during the past 
year. These associations have led to the purchase of registered sires 
by many individuals. It is claimed that as a result of this movement 
fully as many sires have been purchased by individuals as by the asso- 
ciations. It is probable that not less than two hundred registered sires 
have been purchased this year as the result of Mr. Raven’s work. The 
greatest good that will come from these organizations will be the result 
of continuous breeding by dairymen along one line. It is predicted that 
in a few years this movement will lead to the development of high grade 
herds throughout the state. It is also destined to produce other favor- 
able results. Many members of these associations are purchasing one 
or more registered females, and are starting in to develop thorough- 
bred herds. It will also result in developing certain breeds in certain 
localities. One section will breed Jerseys, another Holsteins, another 
Guernseys, ete. This will center the interest of a community on one 
breed, which is found to be a great advantage in the way of marketing 
surplus stock. 

Our field men in horticulture and soils while at work only during 
the last few months of the year have created considerable interest, and 
the outlook for their work in the future is very promising. The college 
in carrying this work to the farmers is properly fulfilling one of its 
important functions, and will we believe by so doing, receive the hearty 
approval of its constituency. 
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NAMES OF GRADUATING CLASS. 


Agricultural graduates are designated by a, Engineering by e, Home economics by hand Forestry by /. 
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Name. Postoffice. County. 
Allen, Mary Geraldine,h............-.+.+- Detroit Wayne. 
Allen, Gerald’ Henry, e..........--.+-n es Detroit Wayne. 
Anibal, Ben Henry, €........--++-+-+++-+- Linden Genesee. 
Ashley, Myron Bilinear ea Davison Genesee. 
Baumegrass, William Jacob, @..........---- LOPS IIH. so boo ooo eB adagoooGG Ingham. 
Belknap, Leon Van Rens, @.......+05..---- AU ovinieravorress 54 alan oocsn 7c Homo Tosco. 
Belknap, Leslie Howard, é€..............-- NMaHAKS BLOKE ee dH Gora da Glew choco Tosco. 
Bignell, George Andrew, €.........-..---- Sigh gHie Heme oomoe se. cada oGbe Ionia. 
Bowerman, Myron Ralph, CR re irene IS Aaley cco eo aetec oie erecoeesces Hillsdale. 
Boyd, David Leonidas, e..........-.. dee ntl Tonka) Cla Bn, etc he Bacau: Spee Clci TEC Calhoun. 
Brodie, Robert* Chester, Gace 0204s a0ee0- Portlandiestso te cesta ae eee OREGON. 
Burroughs, Bava annitaidesermaicieycrecrtadicner iets Gales une dee cee ce cesta tewasstene Kalamazoo. 
Cameron, Bertha Clifford, h..........--.-- WialCOUStal ko rcrtorerecc cia cuss aeeteret Clinton. 
Clank danites ibnmaik (Peon conocducoecooed Eo wie leet ore hace oheveeetews Perec O Livingston. 
Cavanagh; Joseph A., @....2.... 63.052 oe Mieeileasantieerica-tst-iel- citi Isabella. 
Cobbs CharlesiCanysten s.r atone teapot =) =) oi IE hess haloes eed Be ieee Ong tec eae car cnc Ingham. 
Colby, Zenas Bugene, 6.......5. 0.002602 es AS wa Sim Serirney amis clare cence Ingham. 
Crosby. eAMOSeel ales Geer ieye ete ecrotoretele oyeeus Tree’ Oaksernaa te soe. Berrien. 
IDEAS, LES Eas Bao cas Hd clo oIdiclo ceo" WeaaSM eo edsyayeieiers us sas okey eer ays Ingham. 
IDM HD SCPE eda s Soe a dinch ott oD oc Meo Pleasants: voce 4 ociexoe ae Isabella. 
Dickson, Robert Emmett, f...........-.-- Wasteltansineteca a ee ao Ingham. 
idahwenrosy Ohbibhd Gis bn rhe wiaccedc cso coca oe LOU NUOM esc cs cesta a scey aeons Houghton. 
Hdwards; Charles Wim, Gi..0.-.-asee ease TASHINGS ents Clo eee eee Barry. 
Hmeny Clyde WamonteCeace a. ceyetee oar Marstial leech .comtetersoettiedtone Calhoun. 
Esselstyn, Helen NMarthiash noe een yes an Sine oy tore eure teesayecaotcus elena | Ingham. 
Fairbanks, Oscar William, Clietatata RieteL obeys tase 1s loll eNgOlMeic oieecnein Sem OOO AD Ottawa. 
Fisher, Stacey SOM (Had Ae cr oclc cee He [ag aoc oo ouctmuocodeooUr Wayne. 
hrazer, William Da Vids Ca. sire: mate lenetekelenci=ie SELIM tts so Seeks ceo DOORN eRe Oe New York. 
Garcinaniare ALOMSOs Oriel cieta iene stelle: afalabadelcolicne DUTANZO ss oh peer e nas oe elerwevess MExIco. 
Gardner, Shirley May, h ILEhishite5 mouse 5 oo COCRGD DoD OL Ingham. 
Gilbert, Glenn Arthur, a M0) biel esoGienc IO ods Eo Bo OO ormmine Allegam. 
GOntOmyVCly:de weer rales ciyeve ol ore LOD LIS reversal cle oie cher ietee ues Allegan. 
Graham, Olive Estelle, h re CATISITIG yee eect a icve (oer eto Ingham. 
GreennGe Cla deters ccteyereqsen. ois, Neteiede1 or iereyone SeriG alleen coe eke hatara seus Montcalm. 
Gray bill Jacob Light, (Gane. << sc. cle ols Paltayrasee ee eitecs terse near PENNSYLVANIA. 
Paleelorencerluouise sais. ot os 2c chete) elects) aie Port Austin.. Huron. 
Harrison, Howard Histand,e............. Athen sae reecn Calhoun. 
Hartman, William Henry, e............... Spiosephtr see. Berrien. 
Hoopingarner, Roy Gabriel, a............. IBFONSOMM ere stereos Stee Branch. 
opp hanerCanllUWarnest. cocina -te os shel ee BCH atatak-2a a horse cert On OeNe nD Ee orc Ingham. 
iubbard? George Es, (Qa srec et. 1-1 c00 etn n° Glarkstonsese cee os ose ae een Oakland: 
Hubbards:Nelsom Bloodens. . <= ee Mariner Cityeneine seine tae St. Clair. 
ELI G SOT iG EINE en eso teristic Ssh eh chants OVCMOSHie ee ean cates Poet eoeiers Ingham. 
1s iGkyoa, Wi Nha nse ageo ons oo bonbooos OKEMIOS IOs ence ate cemeteries Ingham. 
1S NOUS AS TOKO Ante Serre lao. cols 6 Grebo bone oan OKEmMOSe aaa coe cite cloacae Ingham. 
Jahuixoaince UNG o0rd a5 Cone oom Donon Sonus lshintvGecoocccasuodonbooomoo om Jackson. 
ye wleetial icine lisiivaeeerarers ces eestor omsten sl: Rrainievillesepemneere ian ere Barry. 
ingall;, Harlow Dewey; Ge... 22. ccenee oe IMOTENGI <srae cieteiersetee aiaibiets etelene Lenawee. 
ETOIME DOMs Cae ctetensiere «lotereccrs) «1 cissep aah eter ah nels Graylinerscic cere re eicrainneare Crawford. 
Kamps, George Bernard, €................ TEGAN GS eee ceiauel el epee Ottawa. 
Kempster, Harry Laverne, a.............. Coldwater eae eerie Branch. 
Kaersteadss MriemGmurlans yo) cls ci) s/ehs ccuchse cre Hastwleansin& etcetera Ingham. 
Kline, Justin arol dh 7 essseaneryerts: sugstt no. Vil Sclaleye eee cies es crores eecerete Hillsdale. 
KnichtesethaP reds 20505 oe caedesv IBUWGH ANAM s phe eae rete rest ete Berrien. 
Koch, Catherine IBIZA elUemcssitrewetsl cect st Bufislosee eben cine esteue eee New YORK. 
Kurtz, Raymond Lapp, é:.,...-.........- TITTLE ee ee EA he ei, eee Genesee. 
apwort ei CharlessWimllnes. c..ec)s\el- terol DEEEOIDA rine Lele Saat ae Wayne. 
Matson wAliCe ALOU Wasi. teysy sche) «1 oSehehst enact o) « LE oss (el eA aI arotoio ein,d lol 6 Livingston. 
VON GROVE RODERL noc crie 1-1 <yop-siel-U-betetetstob=ts Miaryavilleteercaimys ccssoh er sha erasers Tuscola. 
HeimdsleysGeorWeey eaters ieee <i eo eh-beh hls > Harbor Springs.............--- Emmet. 
McCadie, James Henry, €................. Siamdichteee seus ticc Hater Gislacres Arenac. 
McCullough, Nelson, @.00..5 5. .20..5..\.. Milfordteeeiena sce ccc Oakland. 
McDevitt, Justin John, €................. IDGETOLENRR REE cele en Bechara Wayne. 
MariinweiGracerlibcemtin xseteler te ctl skier chess AGE atspiale2y ake ncec Ci ice ects Me CRORE a Ingham. 
Mason, Charles Wilkins, a................ PIFESDULE eee ee ee Seles tienes PENNSYLVANIA. 
Mitchell, John Alfred, Fitcak weeneaem ara ae IDLawe iad a ciaciondile es aia daw diocds Wayne. 
Moss, Walter ING elses aekeeensichoceeeeee open eats Mia OWAC Were scticha iy elects han elctoeat esterase Montcalm. 
Murdock, Russell Alger, €..............4. BAVA ROLL oe come sets aoicneceeye Huron. 
Nash, Claude Lawrence, a.............--. leathers sdige yao gue Bone cca oer Tonia. 
Owpatte Chanlest dejar tna ctrl ste BEAT OUD Ree cic COED ORME RO OI Bay- 
Parker, Frank, e...... aeleSaa ap ae pet OBR Shenmankwer ocsets arteries 1° Wexford. 
Perkins, Lawrence Lewis, €............... OTIST I Eyota tater cokes ve kemesenre of Genesee. 
POKOnM ys LOUhOvATONUES Ctacar seis cee jaiee ae DESEO ern ceomouaotens | Wayne. 
HBOSHIID, MW alGeT \ dene ui otsereer leis + susyshclenshorerens Greenfield.. Date A Wayne. 
Eratiee buries areranis Gaeta t as os epee Benton Harbor. Spice Berrien. 
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Names of graduating class.—Concluded. 


Agricultural graduates are designated by a, Engineering by e, Home economics by hand Forestry by f. 


Name. Post office. County. 
Bratt UCSONSI Cine tein ee hein eee mee TGAMSUUG I ayfreve ccucserese aie eleseie ae Ingham. 
Pratt, euuberts Cushman ess. «se see eres MGA MSUIS Me oie rss, washers: ho ae cee ee Ingham. 
ayNOT SATCED  RepeoN aces heer ete. Grand SRapidss.)..< s..emenomnee Kent. 
Reynolds, Robert Morley. 08 se 2i tow tree IRBDIGrCltywen cass. oe = ae ere Kalkaska. 
Roberts benjamin eas. ees. lone GrandsRapidstece eee Kent. 
Robertson, James Harl,¢c................. HTEMON tee ice Sere seine Newaygo. 
Severance, NGVrhavel eure re eeeare ye MaSty OLGA eset excercise Charlevoix. 
SMubh Weroy Clarke wr eiteceice ee ws alee ANSI eer aoe ee eee Ingham. 
DOUEV SAUDE Oncsiaci cleee niene ror crenite Gaeta te HANCOCK As hiner Rac tae ee Houghton. 
Sprague; Mult OnU Wetec ceri sie siate eins Wermontwilless si: ceteeese eee Eaton. 
SpunwayeaOharlessHe nonce ac a sslolcis. cee ec CHOPRA Soe ee es cheer. sae ae Genesee, 
Stafford, William Rogers, ¢............... IOTtPHOperbisttie ves oo Huron. 
SLlephen Glenn HOU ie see aici) pe che eine WICKES i peti aicininisiania nig c.ceande One Tuscola. 
annernwRussell Valezhneviecs cee oe oe oes c MIG Se Pesce ot oe eee Jackson. 
Mavglor ChangleriC. m0 be attic slcite aioe eis Shlel Dy atta. incense eee Oceana. 
Taylor, Floyd Clyde, Cos ess are B aptenten mares oe Charlotters.wa ster t sauce wen eee Eaton. 
Taylor, IRECSEU WIALDOM iiss ses aye sh tua-set cso | ON Vo) ae eceracs een eager acs centers Coons New YORK. 
ROWER Ma xls cece eicisia 4 oate.c ee © eers eae ee Charlottes tence ene Eaton. 
Trout, Wit ORG ay aed oe eye Cota oti GrandtRapids secs ee eee Kent. 
Valentine, Floyd Herbert, ¢............ oval] IMS. SvoonsosdoogbaoDe odes Ingham. 
Webbitiraniaikdine "eee tase «icles «alee BentonvHarborsyceoe ese ee Berrien. 
NVEIIES rl aCOD SOM t 1G ecene niches oes halons ID beeitd: ee oaocc a Stee area ae New YorK. 
NVOOG SHirankyHslerne. mets % sities oy cbeccnetot errs Hast Wansinger actor tierce cee Ingham. 


STATISTICS OF ENTERING CLASS. 


Items. Men. Women. Totals 
INIIIMD STAC VOTING alton ses, oct nolo your eater eiaiea eT chee ates ees Meee 400 122 522 
PAVE TARO NAR ced Che aeie tc ahe as are accra cca oth eae Rene UNIS TREE She BOP th ci 19.7 18.9 19.3 
Schools: 
12 IY abypeceehty cry fences eeBrER RCS CAC eNO Sched 4 atin aoa alice aire 294 100 394 
DISETICLFSCHOOL Me ois accuse Sie aes ee Meee ie Mee eee 34 7 Al 
COMERS Riya ee roe Sete ae ete Gee eta ewe) Ocean nes 14 5 19 
StatecNornral: terse ciccrecteetie ck Gecictaecnc eon Cie Chae bases ee aie 5 2 7 
PrlivaitesS@HOO lens oho oa ccls oy cece ease re eee EE ess cee 44 7 51 
State wWmiversitivent tsi mae ciessortie cietoaeatcia’s Gul eee 9 1 10 
Support while here 
PATEMES te Ree. teocrs syahe cian Ceara a ot eben ee eonrenaye iti eanineve ee 202 94 296 
SY2) h Gane cons ee ha eae) Sn COL Oe re CADET OLO UID Pucwend enc arc cee me nerri oes 126 18 144 
IPATENtS aM GSE lie ie cee te ate oe arenes eatin oaeraes Onn erase 57 1 58 
Otherso umces erent tee ieee tetera ete 15 9 | 24 
Proposed occupation: ; 
(GEV) coll (Herne Sl rath ORO emer on inns chitettyy ec? ON UM el yy Gey ett Genes S| Cee te Bones 3 
ngineeraaericuliural) +e moe cetera Ooo nn tenes Seo eee ros eee a 
HINSIMeeT (Clvil) pe ee eae ae crete ecient eee Bie l]eoa5, ce dois 2 33 
MT PINeSrA(ClECLTICAL) ea o-can eee seer oumorel ou tla cast eeenane ae Cee eee Dall ence Re Eokciea ore 22 
FIN SINCETIME CHAMICAl)aayecta-keranc-ralernd aire aves ecru enone Pheu nee ieee SOO iets cata cs-cne | 90 
HM PINESLN (MINING) a. alkene ates <iayersichabenn os Cunicc Pio Lyene ito tre (alba PO oe 6 
Heine ere OMariMe) ee ee eget terrae =e no eee IL Nolo Gipson 1 
LDF in fasinates CRE RO IER eae eteiclennte ooo aot eUtralo acco BSc Le AS ie 48 
1 RLOwpate he) Daher he ee ATOR ORI: ROE eee een aes Ge ere. cake cere ai TO! | Scnceuctoanetees 7 
(Everts he quate tay SAR RR mite Cee PELL ATS. eae rr, kare amy Val Rs Odo cotke 5 
IMGChaniGwee tile tas mite ssc eras Sere tee il | Staaten, seers a 
INTER CRIT ATIC OS Soha. wotemetae eee hetepatee et eee ae eee eer onan 23 4 27 
TIES CLOT OI e 5 Nee OR ge ue ROR REE PA ON REET en tart Seema St eae a 1 73 74 
TICE TL ALINE Pied ker wat ahoncte al ocsprie ists ioe, oiscik We See SeercncEae 96 | 45 141 
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Church membership. 
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Denominations. Members. |Preference. Total. 
JE} OS Rist secs 1, Hee DRENECINGNEG Oe acco ier om aN HER RO AD chee Eine ee 26 39 65 
ChurchvorChrist wir: mene eee tela elie iciee ees 3 3 6 
Chunrchwom Christa(Sclentish)reemitesterictrtet ten keltelate te etercou ten teu ctol ot leet onewoxer stor 3 3 
COmere cational. mae cic weet here Oa ocoreils tan Her hele at ere lees ser ehaker SaMiars 99 
EVD ISCO Plena Sie cee Notte ccd oe tee on seal cs “av oy altaya seek sre arehion eG) suisneh gree ve 25 
PEHV ATU GE ICA sane sic ev eras areca Sie © Fete) eae) OES) rey sV’a ei a paves tous, 3) ep ashe 7 
LEGION Ro cine SORE EOC oneae ri OCR ata e reins Cicmcabeererrere 55 
IGihtHeeERN, ye nome do. oes 13 
Methodist Episcopal... .. 125 
Methodist, erotestants: ...-s.cer G 1 
INOVDTETEFENGO 1. coe tne yond cust su tenesers Grist in Se ae oie 70 
MATOS ye Te ATL sree a ela sh oeee Bretie hare a settonrat sirematteriec cttesieuteeucer sr:cher arodney cueite tone 73 
IBresMy teria CUMILE GU) erry pertd tes cve ceeveuciet <estcic) shove) oletes ses cha snsveyeKsere 1 
HVOMTAMsCAatHOliG’. sepaecc cst cr arene Core idle eee serene 19 
HEM DIERBECHEL aenerera.s as RR Ok eases oa) ah baste dl suet stele elaiecehes ofolerexoyees 1 
Wnited! Brethren: ass. 57 5, Soc ctape te eeepc la a wedaye hr a aah tasdital eles 33 
1U/iab fe re Fe 9 metas SRGea Oc OER DI ORCRIGETIO Eat cho ete BO ee tCRoS TF ecscnce ORE Leas 4 
NUNVOTS ALIS ep agerecce re teehee doer te ten owen rere eels eeemeinner ep erate neheeetets 1 
Counties represented in entering class. 
PAT DOW AeA yeast eal ereiacc a sae be ret ale sarees elees 4 1 ee ROC pros cao ole oc. Ob wa.eeceng mo 39 
AU aU as a, re a Penils sce cht syiouallor GUM pater sp aene- oust iors 6 IT amc otosonormano OD Udo oRoDeC ODS 5 
JN FSU oie rOCraL meee Lenco ie So eons a WANAWCCs..5 on bie Sayers a ne Oh erento teres cheese 17 
SALTY Ney wo casi che iat eee Be ete See tte a TTVAN SEO apres ai are she arsnet ee SOE atte 5 
BES Voge wusipesceeasoe es sha bcbl cacy sh sho seaeo atest ones Bosom Zi Mackimac wale o afo)therors aiel cus sloneraua eral sraruareee lens 1 
SCM ZC ches onset ce Gs teh adenens rea O Te Sates 2 MaCOMD saetert wl: 6 steeushe ad omisua Oa otebaeerentshe ra 
IS OLEIC I eee trertccane Tener hs Sis Se eats scares 9 ManISiGe. As ccakl chins a Shaetaenclotre, eevee aioe 8 
PSTATUC Hicttete eatin ap ero yaaa soon ces whe een eae 5 MASON noe av cerescis) ses See nieara Grstee occe ranean 2 
Callin OUT iy vetira Nae eee see edie he shtbeish mn Gees 5 IME COSTAE a rspere aos coe toes tieiehan sel teeetea ss ore ope tone 3 
(ORVSISE SG sah ee CRORE OR IR cree Ee 3 Midland’; ;.2% sss ca stage scaler netaen aie oceans 1 
CHATIEV OUR a irae einer ol aoe g euro one 8 Missaukees se 720) So ee Paice antes 1 
WHE DOWSATUS ces eye co Ser cesaten Sear aeeie emais olan iana ds 4 MONT OEY, he iccpet awk ssp tue: coatenee a chchotero cena eta she 5 
MOTD De wiataclecrke Che ieee ONE Aiea teresa mts 1 Montecalimis./f5 32% dasa aparte acletotess sieretene 5 
OLB TOSS Ae Rie asia ais atecet a seas Guay Syelarae endl ack 4 MUSKEGON ss dict acneseseratedete to oro rehoter ee erolaels 4 
CTI GO Mec eneeiren hace ccs een Re irieuees oie 4 INGWA VEO s.aia fica tas ic olasl evensrolois omer Hleveaet creators 2 
TDG eee aae eas Bias ich tich hi rie Rate ecReRCRe RE RR re Pat Ts) @Oakdarndi.. ae 4 veces Sees slid tere: eee oe 1 
DI CKINSOM See ce Atiecs tip toes hela cee eka lobe rene 6 | OCERWA efoto eek Oe eer hres 9 
WAvOUe a cek Aer ia te seo ea eeitoel ae 5 OSCEGI]AiW. cisrireis Soe Soule to Slatonatol allan oneners ele oan 5 
DB TUUIMI Cte cote tease aad ruaeiee sree Basle ares Baas 4 OtSe ZO Nae eek Sener cdehenceke ; 3 
GENCSCOL or esycins cistechcte sicie Cece oh eke ay ee 10 OUR WA nea clern cate rena ie aan voetelie cea 10 
Gladwittiee ss hs certo ie es eee oes 1 RUGSCOMMION «sare wh sta a ene es oes eee 2 
Grand Traverse........ Eee hy eee ooh 6 SLIM A Was atc iscseie) cede eee eet renee a 
Gratiot... +: = eel CaO Ue MERC eee 10 Samia cds, hie Se akan one Metemeickar sl owe 6 
3 Schoolcraft 1 
1 Shig WASSECHs criccukre nore on Crore ore els 9 
2 Sta. JOSep hs sree cham aro ete hovers mv ayaee, chasers 9 
90 Tuscola... . 11 
31 Van Buren... 3 
1 Washtenaw. . ‘ 10 
TSA EA Ait aero etter tAa nan ach Sa Ona aon 38 
3 A Aeb.0) 0 Ee Rn RCo mera. 6 GLO ea COS Bie E.C 5 
Other states represented. 

PH 
California 1 IMGTIMES OC Aes Mie niachcr sini oe tesre traverse tater 1 
@Wanadan teite AscaeonGee bite DG ING Wr JCTSC Yate) eile eee teeter 1 
Georgia 1 ING Wi XOGM ia cars ok el cians. ceeen een cones rear er ate 14 
Connecticut Ne cse fee ce alevenihet steele lae 1 OUTOR a tain Renee chaeler ho teaie abs hepercions 5 
MUI NOUS Ye 8 epg aye oe ots oes STE ne 1 Wi oriayatoels IDA(OLosncadao Gus conbnedecc 1 
DOG 6 Fra ke pe nl ee Atree A Mee Ss dt hats nes aes Aa PWWASCOMSIN = costes ain cet et tee re aeb riers: 2 
VOW A seote eae tee este te oe a eae es i SWAY OMT ek earns a a arcore OO an Peabo: ay ave 1 

Massachusettssanc tcc sicko cheer usta vent 1 


5 
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In my report of last year, I called the attention of the Board to the 
conditions of social life at the institution, and the desirability of main- 
taining the democratic spirit. The Board was led later by certain 
requests from societies to make a thorough investigation with reference 
to the question of society buildings. The report of the Board which was 
issued as College Bulletin Volume IIIT, Number 11, is printed herewith. 


AGRICULTURAL COLLEGE, BULLETIN, VOL. i NOME 


REPORT OF THE PRESIDENT OF THE BOARD. 


To the Honorable State Board of Agriculture: 


Gentlemen—At a meeting of our Board held at Mt. Pleasant on Feb. 
24th, there was a communication received from the Hesperian Literary 
Society, requesting the Board to state upon what conditions it might 
be accorded the privilege of erecting a society building on the campus. 
A request similar to this was received from another society a year or 
more ago. Many questions have arisen recently with reference to the 
policy of the Board concerning the erection of society buildings as living 
homes for students. The Board desiring to reach an intelligent and 
safe conclusion, directed its president to make a full investigation of 
the whole matter and to report to the Board at a later meeting. This 
report I now have the honor of presenting. 

The policy to be pursued by the Board concerning the erection of 
society houses seemed to be a question in which the alumni would feel 
a special interest, and whose advice might indicate a wise solution of 
the problem. Hence, the following letter of inquiry was mailed to all 
the living alumni whose addresses are known except the five last 
classes. Recent graduates change their addresses so frequently that 
it was felt inadvisable to try to reach them at this time. There were 
about seven hundred inquiries sent out, to which two hundred and 
seventy-eight replies were received. The letter mailed out was as fol- 
lows: 


“Grand Rapids,.Mich., March 8, 1909. 


“My Dear Sir—You are no doubt acquainted with the rapid develop- 
ment in recent years of your Alma Mater, the Michigan Agricultural 
College. This rapid growth has brought many perplexing problems to 
the Board of Control. We have endeavored to provide physical equip. 
ment and competent teachers commensurate with its needs, but just 
now we are called upon to settle another problem, in the settlement of 
which we are anxious to secure the assistance and advice of a few of 
our able alumni. We feel that their judgment should have much in- 
fluence in determining our course of action; therefore, I am directed 
by the Board to request your opinion as to the proper course to pursue 
with reference to the following: 

“We have, as you perhaps know, some ten literary societies for young 
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men. They might very properly be called local fraternities. The col- 
lege has nine suites of rooms in Williams and Wells Halls which are 
available for the use of these societies without charge. Two societies 
have built houses—one on the campus, which is used for social and 
literary purposes only—the other off the campus which is used as a 
home for its members, providing living rooms and boarding facilities. 
It is in all respects a modern fraternity house. 

“At least three or four other societies are anxious to build houses of the 
latter type, either on or off the campus. In their favor the claim is 
made that at the majority of our large universities fraternity houses 
are very common, permitted and sanctioned by the Board of Control of 
these universities; and that modern student life demands. that some 
students draw away from the student body and form fraternal com- 
munities where they may live apart from the masses in perhaps a freer 
way than the dormitory affords. It is claimed that this fraternal life 
is more pleasant, forms closer friendships and on the whole is commend- 
able. | ey 

“On the other hand it is claimed that these fraternity houses add 
very much to the cost of living; that only young men of considerable 
ineans can afford to live in a fraternity house; that fraternities dictate 
the social life of a university or college and naturally set a pace which 
the farmer boy or ordinary young man cannot follow; that they tend 
io seclusion and aristocracy rather than to freedom and democracy. 

“These are but a few of many arguments put forth on both sides. 
The problem is no doubt familiar to you. 

“The question is, shall the college foster the fraternity idea of hous- 
ing students and permit the building of fraternity houses with rooming 
and boarding facilities, or shall it follow the traditions of bygone years 
and erect more dormitories and mess halls and restrict society houses 
to social and educational purposes, thus fostering the broader and 
seemingly more democratic idea. If the latter plan is thought advis- 
able, it is not believed that we shall find it difficult to secure appropria- 
tions for the erection of dormitories, as they will pay a fair interest on 
the investment. 

“A full explanation of this problem can be found in the last report of 
President Snyder, a copy of which will be mailed you under another 
cover. 

“Will you not write me fully on this question. I can assure you that 
we shall appreciate your judgment in the matter. As we hope.to make 
a final decision at our next Board meeting, may I not hear from you 
within a few days? 

“Thanking you on behalf of the Board for the reply which I hope you 
will kindly grant, I am 

Very truly yours, 
R. D. GRAHAM.” 

Tt has not been an easy matter to tabulate these replies. While all 
express an intense interest in the question, some have discussed the 
problem in general terms and have left their decision to be inferred 
rather than expressing it in exact language. Such letters are not 
usually neutral in tone, but with an effort to be fair most of them 
have been placed in a column by themselves as neither fostering nor 
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prohibiting the erection of society houses for living purposes. As fair 
an interpretation as [ have been able to make would indicate the fol- 
lowing: 


Number of replies received...........:. Sveee se remenne 278 

Number favorable to the erection of society houses con 
living) purposes ce. ot ets ee eta io way OED 

Number opposed to houses of ‘this characters a. - oe rare) iho) 


Number who under certain conditions or restrictions 
might. be ‘counted son=e1ther Sidi sh ic aeme si ses eee, PA 


Number received from alumni who have experience as teachers in 
this and other institutions, many of whom are members of fraternities 
ewning their own fraternity houses. 


Number <fayorableras above ma... .s.% sess Riotpas acednte Ter 
Number opposeds 2: .t-....45  Aibien eas th Soheue ede Nan 4357 
Number who might be either way under certain condi- 

UO MSB EE pean Ags cette eta ke See a gsaeramuore Cent Shaki poms 8 


These letters speak out very plainly on several important matters. 

1. They almost unanimously endorse the dormitory idea. Even those 
who are favorable to the erection of fraternity houses do not criticise 
the dormitories, on the other hand they nearly all speak favorably of them 
as a good way to house students. The democracy of the dormitory 
and of the institution is set forth very strongly and strong protest is 
made against any change which may alter the present democratic spirit. 
This sentiment is almost unanimous. 

2. The present type of literary society in vogue at this college is 
strongly endorsed. A large number speak of the great good they re- 
ceived from the literary features of these societies as well as from the 
wholesome social life. There seems to be little or no desire to change 
to the Greek letter fraternity, although a small minority would favor 
the plan of community life fostered by these fraternities. 

5. There is a strong feeling on the part of the alumni that this col- 
lege while increasing rapidly in numbers should not follow the trend 
of the large universities in social customs and society life, but that it 
should rather maintain a simple, wholesome social life free to all alike 
and within the financial means of the average student who wishes to 
attend this college. Great stress is laid upom the necessity of keeping 
the expenses for social affairs so moderate that there will not be an 
effort to segregate on financial lines. 

4. From the testimony of the alumni who are teachers in institutions 
having fraternity houses and many of whom belong to such fraternities, 
it seems evident that fraternity houses increase greatly the expense of 
students. A very prominent alumnus states that at the university 
with which he is connected, he believes that the expenses of students 
living in fraternity houses is from six to eight hundred dollars more 
per year than those residing elsewhere. 

5. Many testify that the moral life in many fraternity houses is not 
free from censure. That unless under very close surveillance the tend- 
ency in morals is downward; that this sort of life interferes with 
scholarship and sets up social standards which are not based on merit. 

I herewith submit ao few letters which set forth clearly the position 
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of each side and in about the same proportion to the number received. 
As I did not ask permission to use the names in print I do not feel at 
liberty to do so. 


No. 1. In Favor. 


“My Dear Sir:—During the twenty-five years since entering ‘M. A. 
C.,” I have given the social side of student life much careful study. 
While in college, I lived successively in the democratic atmosphere of 
Williams Hall, and the more conservative atmosphere of Middle Ward, 
Wells Hall; was a member both of a secret fraternity and of an open 
literary society; and served for a time as steward of Club B. Since 
graduation, I have observed the fraternity house system of Cornell ; 
the dormitory system of Harvard; the combined dormitory and frater- 
nity house system at the University of Maine; and the fraternity house 
and miscellaneous rooming-about-town system at the University of West 
Virginia. Personal experience and general observation of and conversa- 
tion with students, both in college and after leaving college, lead me to 
favor the fraternity house system, or a combination of that system with 
the dormitory system, such as is possible at M. A. C. under existing 
conditions. 

“With a suitable matron, the fraternity house affords the best possible 
substitute for home surroundings while the student is in college; and, 
if properly conducted, the cost of living need be little if any higher than 
would be the case in the usual method of boarding. 

“The cost would doubtless be somewhat higher than that entailed by 
the dormitory system; but, with present dormitory accommodations at 
the college, no student would be forced to enter a fraternity or society ; 
while the advantages of fraternal ties and social training to many young 
men who come from the farms are beyond computation. The graduate 
of M. A. C. should be not only a good student, but he should be a well 
trained man among men. The dormitory may have its influence in this 
training, so also may the football field, but neither of these factors of 
college life can fill the place of the college home. 

“If practicable, I believe that the fraternity houses should be located 
upon the campus, thus keeping the students and faculty in close touch, 
and fostering that ‘college spirit? which is essential to the best develop- 
ment and broadest influence of any institution.” 


No. 2. In Favor. 


“My Dear Mr. Graham:—Being a member and a stockholder in the 
Kelectic Society House, I may possibly be somewhat biased in my opinion 
‘as to the propriety of this movement. 

“The fraternity idea is by no means new, and it is evidently bound to 
prevail even at an institution as democratic as the Michigan Agricultural 
College. I can see no reason why the Board of Control should object 
to the fraternity idea of housing students. I believe emphatically in 
the idea of encouraging the social and educational purposes of the 
college societies, and do not see why this feature cannot be carried out 
and still allow the fraternities or societies to provide living rooms and 
boarding facilities. It is the spirit of all fraternities to encourage ‘mix- 
ing,’ and I believe you will find that their teachings and their principles 


38 STATE BOARD OF AGRICULTURE. 


generally are far from what you would term seclusion and aristocracy. 
An institution with a thousand students is too large and unwieldy to 
expect to develop and carry on all of its social functions in the broad, 
democratic way as when I was a student there twenty-four years ago. 

“T am familiar with the teachings of fraternities in general and feel 
that in a home like a fraternity house very much good is done to the 
members through the fraternal life which they lead. I sincerely hope 
that the Michigan Agricultural College may grow to such an extent as 
to demand the building of both dormitories and society houses for the 
housing of the students who may come to the institution.” 


No. 3. OPpposen. 


“My Dear Sir:—I am unalterably opposed to any plan, scheme, or 
practice in any of our educational institutions supported by public funds, 
from the primary school to the university, which in any way tends to 
foster anything like the idea that one. student, or any set of students 
is better, can live better, can enjoy better educational or social advan. 
tages, or can be in any different or better position than any other student 
or set of students. Of course distinctions as to wealth as shown by 
dress, habits and use of money, which cannot be obviated by school or 
college management, will appear; but the point I have in mind is that 
the authorities should do all that is reasonably possible to eliminate 
such distinctions, and should adopt no policy which will, in the least, 
tend to create or encourage them. 

“We pride ourselves on what we assume to be a fact, and which is, 
at least in a general sense, correct as a theoretical proposition, that in 
this country the spirit of equality is fostered by our institutions. One 
of the principal ways in which this is done is by free education; that is, 
by supporting schools and colleges at public expense, and by invit- 
ing all, rich and poor alike, to secure an education. Now if the free 
school and college, that is, free education, is a basis and principal source 
of democracy and equality, we should be very careful to see that this 
source is not contaminated by a spirit of aristocracy and exclusiveness 
which can in any degree by wise management be prevented. The people 
endow the schools and colleges, to the end that opportunity may be 
equal, and those who manage these institutions owe to the public the 
obligation to see that in these publicly supported institutions, opportun- 
ity shall be equal. 

“Tt do not think any one can reasonably claim that in a college in which 
students are permitted to create distinctions based on the financial 
ability of their parents to support them in greater luxury than the ayer- 
age student can afford, there is equal opportunity. The poor student, 
if possessed of any pride, is discour aged and disheartened by the artifi- 
cial distinctions based on wealth, by ‘which he finds himself surrounded 
and from which he is excluded. It will not do to say he should not be 
so discouraged, for even boards of management and college faculties 
cannot change human nature. 

“T love my Alma Mater, the Michigan Agricultural College. I have 
yvatched with interest and pleasure the large development and extended 
usefulness of this splendid institution, but with jealousy and sadness 
the inclination to the growth of a spirit of exclusiveness and aristocracy 
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which it did not possess in the good old days of the early *80s, and 
which is, I believe, foreign to its purposes. I know changes are inevit- 
able, but let them cease to be away from the democratic spirit by which 
such an institution should be dominated. 

“T answer your inquiry by saying that in my best judgment the college 
should not foster the fraternity idea of housing students and permit the 
building of fraternity houses with rooming and boarding facilities, but 
instead, increase the state-owned dormitories and boarding halls, to the 
end that the spirit of equality, and not that of aristocracy and exelu- 
siveness, may prevail.” 


No. 4. OPposep. 


“Dear Sir:—In reply to your communication of March 8th relative to 
the college ‘Frat’ question will say that what I have learned of col- 
lege life in the past two years has decided that question for me against 
the tendency to build so-called society and ‘Frat homes,’ either on or 
off the campus of any college or university. These exclusive sets domi- 
nate the college life at Yale very much to her detriment. The case is 
almost as bad at Princeton, where the president and faculity have at- 
tempted to devise some means to get rid of them. President Eliot, of 
Harvard, and President Wilson, of Princeton, have often publicly con- 
demned the practice of segregation in college life as being un-American 
and opposed to democracy. 

“In criticism of the arguments in favor of these fraternity houses it 
may be admitted that they are getting to be very common, and permitted 
by Boards of Control because such Boards know nothing better to do. 
They are not sanctioned, however, by very many such Boards, and it is 
wholly untrue that modern student life demands that some students 
live apart from their fellows unless it can at the same time be shown that 
modern life demands that some people should live exclusive and apart 
from the rest of the people. I know of no classes of whom this could be 
true except the feeble-minded, the insane and the criminal. The dormi- 
tory life was quite free when the writer had the good fortune to be a 
student at M. A. C. If such life is now too much circumscribed, it is 
easy to remedy. Besides, the student of M. A. C. who thus lives apart 
from the mass of his fellows (and so above them you may be sure) misses 
one of the best things the college has to give him, viz., the college spirit. 

“At Yale you may hear of the ‘$3,000 Frat., the ‘$5,000 Frat.’ or the 
‘$10,000 Frat.,’ in each case meaning a community of fellows who spend 
these sums or more each college year. A man of your experience and 
judgment need not be told that the influence is unfortunate. 

“The ‘Frat’ and other social organizations of a college are essential 
elements of college life, but they should be controlled in the interest of 
democracy as against aristocracy, and at such colleges as M. A. C. they 
should be controlled in the interest of the boy of small means who 
desires a college education. 

“Trusting that M. A. C. will continue to be a truly eee institu- 
tion and that the Board of Agriculture will find means to control this 
tendency to exclusiveness. I am very truly yours.” 
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No. 5. OPpposep. 


“Dear Sir :—Having lived in ———— for 15 years, in intimate associa- 
tion with university life and being a member of the Delta Tau Delta fra- 
ternity, I have positive convictions upon the subject of fraternity life 
in colleges, especially in chapter houses. All the objections urged against 
them in your communication are valid and vital. In addition to them 
is the moral element which, to my mind and in my observation outweighs 
all the others. The debauchery from alocholic drinks and lewd women 
so commonly practiced in such places certainly is not needed to develop 
_ the best type of American citizenship. The kegs and cases of beer and 
the obscene dances of nude women so often exhibited in the ‘Frat’ houses 
are but the inevitable result of the unrestrained tendencies of young men 
of plenty of money furnished by indulgent parents and used according to 
the unrestrained,. lustful tastes of a company of boys seeking to outdo 
each other in ways unmentionable in polite society. I would as soon 
allow my son to be housed in a saloon or brothel as in many of the ‘Frat’ 
houses I know. It will be a sorry day for old M. A. CG. when the fratern- 
ity idea prevails in the form under consideration in your communication. 

“Tf IT have spoken strongly it is because I feel strongly from an inti- 
mate knowledge, as a physician, of ‘Frat’? conditions. Words convey but 
feebly the abhorrence I have of such conditions as prevail in some ‘Frat’ 
houses.” 


No. 6. OPPOSED. 


“Dear Sir:—There is a distinct difference in the fraternity rooms used 
for social and literary purposes from fraternity houses used for living 
purposes, and I believe that your analysis of the advantages and disad- 
vantages of fraternity houses for living purposes expresses the salient 
points for and against. 

“T have always felt that the democratic spirit manifested throughout 
the student body during the years I was a student (1884 to 1887) was 
a very valuable feature, and I am afraid that the establishment of 
fraternity houses may have a tendency to curtail that broader fraternal 
spirit which should prevail among the students. The conditions of stu- 
dent life at the M. A. C. is essentially different from that incident to the 
colleges of our large cities, and I feel confident that the conditions of 
life that they obtain there are far better for the student body. As I look 
back to my student life in college as I found it there, and in numerous 
other colleges in this country and Europe in which I have worked, I 
have never “found one which I thought exerted so favorable an influence 
upon the individual and the student body as a whole as did the condi- 
tions at the M. A. C. For the students of colleges in large cities there 
are greater reasons for fraternity houses for living purposes, but I am 
very doubtful about the wisdom of making this change at the M. A. C. 

“Of course, all that I have said applies essentially to the housing of 
students in fraternity buildings, and I would not wish to restrict in 
any way the establishment of societies or fraternities for social and 
literary purposes, as I believe they add materially to the pleasure and 
profit of student life. While I have not been able to visit the college 
as often as I would like I have always been in touch with its affairs 
and have been very much gratified with the progress of the institution.” 
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No. 7. OPpposen. 


“My Dear Mr. Graham :—Your letter in regard to literary societies and 
fraternities at M. A. C. is at hand and I hasten to reply. Four years as 
a student and six years as a teacher in the college have given me un- 
usual opportunities for knowing about the work and the life that stu- 
dents live at M. A. ©. From this knowledge, permit me to say that I 
am heart and soul in favor of more dormitories at the college and the 
restriction of society houses to social and educational purposes. I do not 
believe that a fraternity will ever take the place at M. A. C. that some 
of the literary societies have filled in the past. Neither do I believe that 
it is desirable for reasons of economy for the students, nor for democracy 
of student life, that fraternities be fostered in your institution.” 


No. 8. OPpposeb. 


From one who served on the Board of Control of a large university for many years, and had four 
children members of these fraternities. 

“My Dear Sir:—I should not be in favor of the encouragement or ex- 
tension of fraternity houses at our Alma Mater. Personally, I believe 
that they are ‘un-American,’ as connected with our educational life. 

“They encourage loyalty to the fraternity rather than to the college 
as a whole. 

“The fraternity bodies select recruits from young men and women of 
wealth and social standing, and in that way destroy “the democratic spirit 
that should characterize student life. 

“They are expensive. Dues and social expenses are indispensable, so 
much so that a poor student cannot afford to belong. 

“Some of the wealthier class of students have little ambition for study, 
and are inclined to expensive and dissipated habits. These infect the 
rest, especially the younger students to whom they are an example. 

“There are hundreds of young men working their way through the uni- 
versity. In very few instances can they belong to a fraternity. They are 
substantially in a class by themselves. They are excluded from the social 
life of the university in a great measure. I think that fraternities tend 
to build up this distinction, to divide the student body into ‘Frat’ and 
‘Independent,’ and instead of a great democratic body, to divide the 
students into small guilds or cliques, each working for itself and care- 
less of the general good.” 


No. 9. OPposeEpD. 


“My Dear Mr. Graham :—Your request at hand, and will say that I ad- 
mire the way the Board is going about the matter of determiming the 
future social policy of the college. I believe this question to be of very 
great importance, as the social atmosphere of an institution stamps itself 
indelibly upon the individuality of its alumni. 

“M. A. C. has in the past been a democratic institution where the mass 
of the student body came from the farm and the country town. Its 
young men and women bring with them a profound respect for the moral, 
the intellectual and the physical, born of the fertile soil from which they 
spring. They bring with them wholesome material for the making of 
truly great people. They are of a serious turn of mind and are looking 

6 


42 STATE BOARD OF AGRICULTURE. 


for those who will take them seriously. They know little of the powers 
of perverted wealth; they know little of the vices and the artificial 
standards of society. I venture to say that hundreds of them go through 
M. A. ©. without having these facts forced upon their attention. I be- 
lieve the old college has turned out a larger percentage of self-respect- 
ing, virtue loving men and women than any other school in the United 
States. The dormitory life has brought the students into close touch. 
They have learned to sympathize with others; they have learned to honor 
and respect their superiors. The wealthy students have mingled with 
the poor and both have grown stronger by reason of the competition. 
They have gone away with broader sociological views and stronger char- 
acters and have become better citizens by virtue of their mutual admira- 
tion and respect. 

“The society life of M. A. C. was of the right sort, what there was of 
it. There should have been quarters for about twice as many social or- 
ganizations. What a pity it was that about half the students were un- 
able to avail themselves of this privilege. When you ask the people of 
Michigan for an appropriation for more dormitories I suggest that you 
promise them that their young people will be furnished with an abund- 
ance of wholesome social opportunities. 

“A public institution mothered by a state is no place for a few favored 
ones to set up a distinct society of their own in order to segregate them- 
selves and to display their powers over others less fortunate. It is no 
place for class distinctions to take root and grow. Let the farmer boys 
and girls believe that the world is a paradise wherein virtue is honored 
more than wealth until they graduate, when their vision, like the Santa 
Claus fable, gradually dissolving still leaves them enriched with the 
faith that some day the whole world may become as pure socially and as 
free from class prejudice as was their Alma Mater.” 


No. 10. OPpposen. 


“Dear Sir:—Elbert Hubbard said in a recent number of the Philistine 
‘That too much Waldorf Astoria caused the downfall of Babylon 
and Nineveh,’ applying that college wise, too much artificial life in our 
American colleges is developing a class of effete young men and an in- 
competent alumni. It is said that Harvard has 5,400 students, of which 
5,000 are remittance men; the other 400 are self supporting. The 5,000 
are the ones that are heard of in noisy boastings and swagger clothes and 
manners as devotees of fraternity halls during the college course, and the 
400 are the fellows who are heard of thereafter. Whenever an agricul- 
tural college that is supposed to be devoted largely to the education of 
farmers’ sons and exalting the dignity of honest labor takes on airs of 
Kastern colleges filled with pampered rich men’s sons with full purses 
and .empty heads, it has rung the knell of its declining years. Nobody 
believes more thoroughly in honest hilarious fun for students than I, or 
ever had any more of it, but I believe it should all be conducted with an 
eye single to the simple life and the things that go to make up for Spar- 
tan, sturdy, high-minded, self-respecting manhood and those traits do not 
flourish best on richly upholstered furniture, easy couches, with social 
pipe or cigarette, surrounded by the air of swagger that fraternity houses 
tend to foster. 
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“T don’t believe that ever in the history of M. A. C. will a more sturdy 
alumni be turned out than now stands to her credit, and these have all 
been gained without the fraternity feature which to me suggests the feas- 
ibility of letting well enough alone, especially -along that line. 

“Your letter has created a good deal of interest among the alumni as I 
have received several letters from classmates and others, asking my opin- 
ion on the matter and incidentally expressing about the same views that 
I have expressed to you. 

“T should hate to see any marked departure from the good old 
fashioned times that have made so much of the success of M. A. ©.” 


No. 11. OPpposen. 


“Dear Friend:—My brother-in-law, a prosperous grocer, sent his boy 
to the U. of M. He joined a leading ‘Frat’ and spent eleven hundred dol- 
lars in his first and only year. He is now at work in the grocery. Too 
bad. I say ‘cut them out,’ or better, keep them out.” 


No. 12. Opposep. 
From an alumnus who has been connected with four institutions. 


“Dear Sir:—My observations of ‘Frat’ houses have taught me that 

(1) They add to the cost of living very much. 

“(2) They create a social caste w hich is unquestionably injurious to the 
college as a whole, (because all cannot be in it, and because sensible ones 
do not want to be.) 

“(3) They increase and foster what may be best described as the 
‘smart-alecky’ spirit, and make the members harder to control. 

“(4) They frequently (not always) tend to lower the moral standards 
of student life. Card playing goes on continuously, and gambling and 
poker playing usually come in sooner or later. (Perhaps I ought not to 
say, ‘usually’ But they do very often.) 

“They therefore inevitably destroy the democratic spirit of a college 
community. In Albion College those not in a ‘Frat’ are called ‘Barbs’ 
(i. e., barbarians). There is a distinct social line in Ann Arbor between 
‘Frat’ and non-‘Frat’ men. 

“As I knew them, the societies at M. A. C., were the best thing of the 
kind I have ever seen. I was a member of the , and I owe every- 
thing to that society. I have often thought, that, had it not been for 
them taking me in when they did, I might have left college never to re- 
turn, for I was completely discouraged at the time. The best thing 
about the societies there now is, that they wnite work and play, and 
‘rats, as I have known them, do not. 

“More dormitories and more literary societies would seem to me the 
best plan to pursue at this juncture.” 


No. 13. OPpposep. 


Dear Sir:—Replying to your circular letter of March 8th, regarding 
the advisability of adopting the fraternity house policy at the Michigan 
Agricultural College and abandoning the dormitory system, I beg to state 
that, in my opinion, such a change would be extremely unwise. The 
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to the spirit of democracy that has always pervaded the dormitory life. 
The societies, in my day at least, were supplementary to the dormitory 
life of the students. Even in the Greek letter fraternities which existed 
at that time, and of one of which I was a member, the fraternity interest 
was entirely subordinate to the general interests of the student body as a 
whole. From my experience in yarious other colleges and universities, 
I am convinced that this relation should be preserved at any cost. The 
most unfortunate tendency in university life at present seems to me to 
be the growth of social class distinctions among the students. The 
fraternity system, unless checked by a general dormitory system, breeds 
snobbery, conceit, extravagance, egotism, and a host of other evils that 
are at entire variance with our American ideals of democracy, simplicity, 
and equality of opportunity. 

“T sincerely trust that my Alma Mater will not be led into this fatal 
policy.” 

No. 14. OPpposep. 


“Dear Sir:—-Your circular letter of 8th inst. has been forwarded to 
the writer who is away from home. 

“Answering your question, I am convinced that fraternity life as ex- 
emplified at our great universities would do incalculable harm to the 
ideals of high thinking and plain living at the Michigan Agricultural 
College, would foster a ridiculous aristocracy in the student body and 
develop social ambitions which should have no place in an educational 
institution which is supported by the tax payers of our state. 

“T think I can state without fear of contradiction that fraternity life 
has had the effect stated in 99 out of every 100 institutions in the country 
where it is in existence, in fact, I believe in every institution. Even the 
great universities have found this spirit of aristocracy a menace and have 
tried to overcome it in vain. 

“Tf it has worked havoc in universities which cater to literary culture 
among the classes, what would be the effect in an institution devoted to 
the scientific culture and industrial development of the masses? I be- 
lieve it would be ruinous to the ideals of our college and should not be 
permitted, and I believe that my views coincide not only with those held 
by the majority of the people but with the majority of college-bred men.” 

Respectfully submitted. 
R. D. GRAHAM. 


RESOLUTIONS. 


The report of President Graham was accepted and the following reso- 
lutions adopted: 

“In accord with the expressed sentiment of between eighty and ninety 
per cent. of the alumni heard from, be it resolved, that it shall be the 
policy of this institution to foster the dormitory system of housing 
students, and that efforts will be made to increase as rapidly as possible 
dormitory accommodations, eating halls, and quarters for social pur- 
poses. Resolved, further, that this Board shall not give its consent to 
the erection of society houses for living purposes, but it shall encourage 
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the erection of houses by our literary societies for literary and social 
purposes, it being understood that such houses shall contain rooms for 
alumni and caretakers, 

“The building already erected off the grounds with the consent of, 
and under the conditions laid down by the Board, shall not be dis- 
turbed in the enjoyment of the privileges already granted. The other 
societies living off the grounds in rented quarters shall be expected to 
occupy again rooms on the campus when such rooms are properly pro- 
vided. 

“We conceive it to be the duty of a Board placed in charge of an 
institution maintained by taxation to keep such an institution as far 
as possible within the reach of the average student. Therefore we adopt 
this policy and trust it may have the approval of the alumni and other 
friends of the institution to the end that the democratic spirit which 
has characterized the college in the past may be maintained, and that it 
may continue to be an institution where the sons and daughters of all 
citizens, without distinction, may secure an education which will fit 
them for the practical duties of life.” 

Full information concerning work of the various departments of the 
college can be found in the department reports, printed in this volume. 

Respectfully submitted, 
J. L. SNYDER, 
President. 
East Lansing, Mich., 
June 30, 1909. 


REPORT OF THE DEAN OF AGRICULTURE. 


To President J. L. Snyder: 

The following is a report of the Agricultural Department for the 
year ending June 30th, 1909. 

During the year there was but one change in the personnel of the de- 
partment staff. Mr. F. W. Howe, instructor in Farm Crops, resigned 
in February to take a position in the office of the Experiment Stations 
at Washington, D. C. 

The policy through the year has been to make careful preparation for 
the establishment of several divisions to replace the Agricultural De- 
partment. The work has expanded and developed to such an extent 
that the welfare of the institution would seem to demand the inaugura- 
tion of these separate divisions, each placed in charge of men who can 
be retained by the institution. We feel that those now in charge of the 
various divisions have clearly demonstrated their ability to assume the 
responsibilities of the several offices. 

The extension work in live stock has been continued by Mr. W. F. 
Raven, whose efforts have met with remarkable success. Twenty-one 
cooperative live stock breeders’ associations have been established in 
the state up to date. These organizations pledge themselves to use 
only pedigreed sires and nearly all of them are incorporated under state 
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laws. The plans of organization are fully described in Circular No. 4. 

During this year extension work was also established in Horticul- 
ture and Soils and Crops, the idea being to extend the benefits of the 
institution to the farmer by direct contact. Special reports of these 
lines of work will likely be issued in bulletin or circular form during 
the coming year. 

Short Courses in Agriculture—This year two additional courses were 
added; viz., an eight week’s course in Poultry and four in Forestry, 
thus making a sum total of six courses. A second term or advanced 
course was also offered in Creamery Management for those who have 
already taken the first term and have since had not less than three year’s 
practical experience; this course consists largely of scientific work. The 
following includes a statement of the enrollment in the special courses: 
General Agriculture 142, Creamery 40, Poultry 8, Fruit 13, Cheese- 
making 9, and Forestry 1, making a total enrollment of 215. The sue- 
cess of these courses was entirely satisfactory on account of the interest 
taken, and unprecedented in view of the fact that almost every man 
who registered stayed to complete the course; sickness, accident or 
other causes of absence did not arise. 

In view of the fact that added facilities will become available during 
the coming year upon the completion of the new agricultural building, 
it would seem highly desirable to offer a series of farmers’ courses of 
but one week each. For example, devote one week to dairy production 
exclusively, studying dairy breeds and judging, breeding, feeding, reg- 
istration, etc. Such a course would be offered to breeders and actual 
producers engaged in the business. Lectures and demonstrations would 
be given by breeders of long experience in addition to the regular col- 
lege teaching staff. Courses similar to the one briefly described may be 
offered in connection with horses, beef cattle, sheep, swine, corn and 
other cereals, soils, the farmer’s woodlot, ete. Such short courses 
would meet the needs of the man actually engaged in business, who is 
unable to leave his work except for a Short period at a time. It is not 
intended to offer all these courses during any one year, and for the first 
season, probably not more than two or three will be presented. 

Experimental Union—During the latter part of this year over sixty 
bushels of improved grains were sent out in small lots to over two 
hundred farmers. The grains consisted of three selected varieties of 
oats and one of barley. These grains are being grown under actual 
farm conditions in sections representing nearly every portion of the 
state. Reports are to be returned to this office after harvest. This sys- 
tem is being employed for the distribution of choice varieties selected 
and developed by the college. The majority of those receiving grains 
were former short course men. It is intended to extend this cooperative 
work throughout other branches of agriculture. 

Brief reports of the newly established divisions of the Agricultural 
Department are hereafter given. 


Prof. A. C. Anderson reports the following from the Division of 
Dairy Husbandry. 


Instruction—The instruction in dairy live stock was given, as here. 
tofore, in conjunction with the other live stock work during a portion 
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of the fall term, to all sub-freshmen agricultural students, and all fresh- 
men agricultural and forestry men, also to all seniors electing dairy- 
ing. 

Twenty-seven juniors received instruction in animal breeding during 
the fall term. 

The instructional work of the winter term was largely devoted to the 
special courses. The first year short course men were instructed in the 
breeds of dairy cattle while the second year general agricultural men 
and the second year creamery men were given work in dairy cattle judg- 
ing. 

The work for the past year in dairy manufactures has been under the 
immediate charge of Mr. W. B. Liverance. The subject of creamery 
butter making was taught to all seniors and special dairy students 
during the fall term, market milk and inspection being given in the 
winter term and cheesemaking and ice cream manufacture in the 
spring term. More cream and milk was purchased than formerly which 
rendered these courses of more practical value. 

During the special creamery courses Mr. Liverance was assisted by 
Mr. _ Simon Hagadorn, Mr. F. O. Foster, Mr. Claude A. Grove, and Mr. 
J. ©. Gilbert. Thirty-five men took the elementary course and five men 
the advanced course in creamery butter making. Ten men reported for 
the special course in cheesemaking. In.this work Mr. Liverance was 
assisted by Mr. E. A. Haven. 

An increasingly large number of samples of milk and cream have 
been tested for the farmers of the state. Assistance to creamery man- 
agers, butter makers, and farm dairies has been given both by cor- 
respondence and personal interview. Mr. Liverance prepared and con- 
ducted a model dairy exhibit at the state fair. He spent two weeks on 
the institute train in testing milk and cream, and answering questions 
pertaining to dairy manufactures. We have filled several institute 
appointments and spent one week on the same train. We assisted in 
conducting a stock judging contest for young men at the state fair; and 
have continued to serve as secretary of the Michigan Improved Live 
Stock Breeders’ and Feeders’ Association. 

The equipment of this division has been materially increased by the 
purchase of much needed pieces of machinery and some other appli: 
ances for manufacture as well as instruction. 

The dairy herd has been increased by the purchase of six Jersey 
heifers thus placing this breed on par with the other dairy breeds owned 
by the college. An unusually fine bunch of calves was secured from the 
dairy herds. The surplus bulls have all been sold, and twenty-six 
heifer calves are being raised, which will in due time strengthen the 
dairy herds in numbers, quality, and efficiency. 


Prof. H. W. Norton, Jr., reports the following from the Animal 
Husbandry division. 


BEEF CATTLE. 


The beef herd consists of 22 Shorthorns, 5 Herefords, 9 Aberdeen 
Angus and 5 Grades for experimental work. Nineteen head were sold 
in June, at the completion of the third years’ feeding in the baby beef 
experiment. 
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In this experiment twenty grade cows and their calves were used. 
The calves were sired by purebred bulls—the first year a Shorthorn, the 
second a Hereford, and the last an Aberdeen Angus bull. Ten of the 
cows were allowed to suckle their calves while the other ten were 
milked and the calves raised on skim milk. Complete individual rec- 
ords were kept with each of the twenty cows throughout the three years, 
and with all three lots of calves. The calves were marketed in finished 
condition at 18 months of age. A bulletin giving complete results of 
the experiment will soon be published. Complete records on a large 
number of skim milk fed calves to one year of age have been kept by 
this division in conjunction with the division of dairy husbandry, and 
a bulletin reporting 63 such records is now in the press. 

An educational. live stock exhibit was made at the Michigan State 
Fair at Detroit, and at the West Michigan State Fair at Grand Rapids. 
Calves from scrub cows, and sired by purebred bulls, were shown to 
illustrate the result of one cross of good blood on common stock. Calves 
from the baby beef experiment were shown giving the cost of raising by 
the two methods, suckling as compared to skim milk feeding, and the 
three herd bulls were shown as an illustration of breed types in Short- 
horn, Hereford and Aberdeen Angus. 


HORSES. 


The department has seven purebred Percherons—four mares, 2 fillies 
and a horse colt—three purebred Clydesdales, 2 mares and a mare colt 
in addition to four teams of grades. 

The second feeding trial in the experiment on Economical Wintering 
of Farm Horses, was carried through this year, continuing the work 
outlined in the preliminary report. ° The teams were divided, one horse 
being fed a regular ration of oats and timothy hay, and the other a 
cheaper ration made up of ear corn, bran, oil cake and oats, with oat 
straw, corn stover and hay for roughage. The results showed 
a reduction of 10 to 12 cents per head daily in the cost of wintering 
and at the same time the horses showed as good condition as those fed 
the more expensive ration. 


SHEEP. 


There are 328 sheep in the flock, of which there are 32 Rambouillets, 
12 Southdowns, 20 Dorsets, 32 Shropshires, 32 Hampshires, 30 Oxfords, 
20 Cotswolds, and 150 Grades. 

The third year of the experiment in the use of succulence vs. dry feed- 
ing for ewes and lambs was completed, and the results will soon be 
published. In this experiment a flock of 50 western ewes has been fed, 
25 on a dry ration and 25 on a ration containing succulence, to de- 
termine the effect upon the lambs as to condition at birth, growth and 
rapidity of gain and cost, and the effect upon the ewes as to condition, 
prolificacy and fleece. Results so far as worked out indicate that while 
the lot fed the succulent ration were superior in some ways there was 
not enough difference to make up for the additional cost. 

The work of up-grading from common ewes by using a purebred sire 
was continued. An imported Hampshire ram was purchased and a 
Southdown ram was secured from New York State, 
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SWINE. 


There are 176 head in the herd representing several breeds, as fol- 
lows: Berkshires 25, Yorkshires 53, Doroc Jerseys 44, Poland Chinas 
17, Tamworths 16, cross breds 21. During the year a pair of Tamworth 
pigs and a Yorkshire boar were purchased. The herd has been treated, 
to prevent hog cholera, with the serum furnished by the Bacteriological 
Department. 


Prof. J. G. Halpin reports as follows for the Poultry Division: 


The feed house described in last year’s report has been completed 
and found very satisfactory, so that we are now able to carry on, with- 
out friction, both class and investigation work in feeds and feeding. 
The addition of eleven brooders and two incubators gives us sufficient 
equipment for the hatching and rearing of 2,000 chicks. The new com- 
mercial poultry house has proved itSelf very satisfactory during the 
past winter and is considered excellent for experimental feeding for the 
production of eggs. 

Our rapidly increasing stock has made it necessary to secure larger 
summer ranges. To meet this demand, we have been granted permis- 
sion to use a part of the college orchard and one of the meadows. 
These ranges are ideal, providing the chicks an opportunity to hunt a 
large part of their living and unlimited range for exercise over fresh, 
clean ground. 

Our present stock consists of Barred Plymouth Rocks, White Wyan- 
dottes, Light Brahmas, Brown and White Leghorns and a few speci- 
mens of each of the following breeds for class work: Partridge Wyan- 
dotte, Black Langshires, Buff Cochin, Rhode Island Red and White 
Plymouth Rock, and Cornish Indian Runner ducks. 

The instruction work during the year has been as follows: 

Fall term: Six men enrolled for Poultry 5b, ten lectures were given 
the sophomores on breeds and ten lectures to the sub-freshmen on 
elementary poultry work. 

Winter term: Six men enrolled for Poultry 5c and the first winter 
poultry course was given. Thirteen men took all or a part of this work. 
Four lectures on feeding were also given the juniors. 

Spring term: Four men enrolled for Poultry 5d. We have tried to 
make the instruction work as practical as possible, and with our in- 
creased facilities have been able to give a large amount of practice 
work. 

The experiments with the three colony laying houses have been con- 
tinued and work begun to test different methods of feeding the laying 
hens. In addition we are endeavoring to determine the best method for 
handling breeding stock in the winter. 

During the past winter one pen of sixty Barred Plymouth Rock hens 
was allowed access to the yards at all times, but not forced to go out- 
side for either feed or water; while a similar pen was kept closed dur- 
ing the entire winter, and accurate records kept of the feed consumed 
and eggs produced. 

A study was also made of the fertility of the eggs produced under 
each of the different conditions. To demonstrate the necessity of feed- 
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ing the hens early and keeping the windows and other openings as clean 
and light as possible, electric lights were turned on in a few pens at 
five o’clock and similar pens left unlighted. Records show production 
for the hens and growth of the pullets much in favor of the early risers. 
We do not consider electric light practical but merely wish to empha- 
size the importance of making the hen’s day as long as possible and 
having her feed ready when she comes off the roost in the morning. 
We find it well to have some grain left in the litter at night. 

In addition to the instruction and experimental work at the college, 
some judging was done at the fall fairs, a number of farmers’ institutes 
attended and a trip made with the institute train. This year an entire 
car of the institute train was devoted to poultry, providing plenty of 
room in which to exhibit specimens of the various breeds kept here, 
different feeds and feed mixtures and an assortment of poultry ma- 
chinery such as bone grinders, trap nests, dusting machine, cramming 
machine, et cetera. 


Prof. J. A. Jeffery reports the following from the Soils division: 

The average number of students per term to whom instruction has 
been given by this department is 114, making a total of 342 for the year. 

During the fall term there was but one class; during the winter term 
there were six classes, and during the spring term, four. 

College extension work has been done as follows 

We have assisted in the organization of four county boys’ corn grow- 
ing associations, averaging perhaps 350 boys to the association. 

We have judged corn at one county boys’ association. 

We have addressed seven special farmers’ meetings, at some of which 
we also judged corn. 

We have taken part in farmers’ institute meetings. 

There has been no assistant in the department during the year, which 
fact has interfered with the efficiency of our work. 


Instructor L. J. Smith reports the following from the Farm Me- 
chanics division. 

The Farm Mechanics Division has had more students this year in 
the various subjects taught than during any previous year. The fresh- 
men classes in Forge Shop and Wood Shop were so large that some of 
the students had to be taught during available hours unoccupied by 
other classes. This difficulty will be overcome next year by arranging 
the students in smaller classes, and more sections. 

The shop equipment was just large enough to handle the Short 
Course students during the last session. If the number increases next 
year additional sections will be necessary. 

The regular teaching force in this division was ably assisted during 
the Short Course by Mr. H. H. Musselman, of the class of 1907 of this 
college. We were very fortunate in securing his services for the Wood 
Shop work. His experience in carpentry and in the methods of teach: 
ing shop work enabled him to handle his classes in a very efficient man- 
ner. 

We have been able to secure the loan of additional concrete ma- 
chinery which has strengthened our work along that line. We have 
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also secured a second hand gasoline engine for the use of the junior 
agricultural students in connection with their practice work in Farm 
Mechanics 3 and 4. 

Mr. A. Anderson of this division resigned, May 31st, 1909, and Mr. 
Andrew Watt has been secured to fill the vacancy. Mr. Watt has had 
twenty years experience in blacksmithing and wagon work, and should 
be capable of filling the position as instructor in Forge Shop in a very 
acceptable manner. 

Respectfully submitted, 
ROBERT 8S. SHAW, 
Dean of Agriculture. 
Kast Lansing, Mich., 
June 30, 1909. 


REPORT OF THE DEPARTMENT OF HORTICULTURE AND 
LANDSCAPE GARDENING. 


To the President: 


I herewith submit my first report of the Horticultural Department: 

All classes have been held as scheduled in the catalog, though the 
subject matter of a few courses has been changed as will be mentioned 
later. 

A careful examination of the subject matter of the courses as pursued 
during the past two years, convinced me that too much effort was be- 
ing made to “popularize” the work to the serious detriment of the 
fundamentals of the science and art of horticulture. 

At a college of this kind, it is expected, and justly demanded, that 
young men be so well trained as to make them valuable as teachers, 
investigators, and managers, after graduation. It is manifestly impossi- 
ble to do this by “popularizing” the subject matter of the courses. 

With this idea before us, several changes were made, and the aim 
in the future will be to make the required and preparatory work a means 
of training in observance and accuracy, and an appreciation of, the 
science of the work. The elective work will be more technical: and an 
effort will be made to train students to do creditable work in horti- 
culture. 

The limited amount of money available for campus work makes it im- 
possible to do much more than to keep it looking presentable. [Every 
year sees additions and new buildings that call for grading, planting 
and more lawns. Nothing has been done to increase the plantings and 
collection of trees and shrubs. It is hoped that this can be done, and 
that we can continue to hold the distinction of having “the most beauti- 
ful campus in the West.” 

The gardens and orchards were in need of considerable improvement, 
and an effort is being made to make them more valuable and to add con- 
siderably to the collections of species and varieties. 

The extension work that was started by direction of the State Board of 
Agriculture, promises to become a very important and valuable line of 
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endeavor, not only for the college, but for the horticultural interests of 
the state. Mr. O. K. White, a oraduate of the college, and a successful 
fruit grower, was secured for the work. Mr. White spends almost his 
entire “time in looking after experiments that have a direct bearing upon 
local industries, and in demonstrating horticultural practices through- 
out the state. Demands for his attendance at meetings of farmers in- 
terested in better horticulture are great, and will soon be more than he 
can meet. 

The spirit among all connected with the department is of the best; 
no man incapable of getting along pleasantly with his fellow workers 
can expect to remain in this department. The duties are exacting and 
demand longer hours and closer attention than in most other depart- 
ments, and to be of the most value, it is imperative that all work to- 
gether. 

I take great satisfaction in reporting to you that the work of Assist- 
ant Professor Halligan, Instructors Gunson and Gregg, Mr. White, 
College Field Agent in Horticulture, and Mr. Davis, foreman, has been 
thoroughly satisfactory. 

Respectfully submitted, 
H. J. EUSTACE, 
Professor of Horticulture. 
Hast Lansing, Mich., June 30, 1909. 


REPORT OF THE DEPARTMENT OF BOTANY. 


President J. L. Snyder: 
With best wishes please aecept my report for the year closing June 
30, 1909: 


A summary of the classes instructed, 


poles eqescee Hours Students 
Class. Subject. Term. per week. | enrolled. 
Seniors and Juniors, a, f, h........ Plantep iy poloriyece tice elle eiallen apeienens 9 5 
Seniors and Juniors, a, f, h........ Plant physiology.:.......|/ Winter..:.. 9 8 
Seniors and Juniors, a, f,h........ Plant phiysiology...-. 4+. el SPLINES. ra 9 1 
SOMO, ippooendddouseepoddos OOS General morphology......| Fall........ 10 4 
Seniors and Juniors, a, f, h.........| Plant pathology....... Free eV S & Oconee ih 32 
Seniors and Juniors, a, f, h........ Wieedsi Rose Paes Bale ee Seelee 3 27 
Seniors and Juniors, a, f, h........ Grasses and forsee oe | STONMUBIER Se og = 6 4 
HEMLOlS and VUNIOLS: a, scare acrs Trees and shrubs.........| Spring...... 10 10 
SOPMOMORCS iatatiensic:. ie <1 e repeals crews EI COLOR Y::. Wvaleic ccdetce phot svetai Springsteen: 4 52 
POP MOWMIOTES MMos corre reylsicele cate is) ayeleyen ss oss BICOLOR Ye cis sedan eee Spring...... 1 25 
OPMOMOTCS ay Le ets «20 as cee ele ele EISHOLORyee ee eee eter Wantery a! «1 7 60 
MOPMOMOTES: sire crepe ice </sus, oyane=| «isa (6 EDOM o oa nuucodoooee Winter..... 4 31 
HITS SIDI SME n Wiairelce teva rcssi'at spies) sie eset wre Ja Systematicn meer Spring.;.... 10 138 
IPRS Mane Nae ontg 6 Go.o Ae mae rena SyStematicirr cease ters sie Spring eee f 68 
PRASAD My fp ths oe Gerace se OS oe Fruits and seeds......... Winter... --. 6 164 
GTS SLIT CMM Mere aberctatiate cictie ale) is jarsstee nels Fruits and seeds......... Winter..... 6 73 
PES MOM pal eb ackc ve cucu thers calico cell's ous Besinning aie nek e LOE MRS peer 4 251 
Summer school................... IWiGEdS oe Reha tick Maar Summer.... 7 20 
SMORUECOUTSO aie eieie ester a fel saeeisueform ae ETOCS. iors is sststs drenate eu s an he Summer.... 9 12 
SITOTIECOLILSC sete tare cision eis co ease eraiane BOvany.. eee eee Wanters.. a 52 


ies TE PI ia oy, ibys nse sbid picdos vas patna Mem oasis FS cies 1,037 
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ene! a BOTANIC GARDEN. 


Although I had not means to complete the raising of land to high- 
water mark last year, what had been accomplished made it possible this 
spring and summer to give the garden a less unfinished appearance than 
for two or three years past. In moving the plants twice during the 
period of filling in soil, we lost some plants, while of many others, we 
had an amount much reduced; for this reason, some of the plats of 
species are too small, leaving vacant soil between. ° 

As the classes become much larger, and the land of the neighborhood 
cleared away and “improved,” it becomes more and more difficult to 
secure an ample supply for class use, hence we are giving more atten- 
tion to growing the plants needed in the garden, —but here comes in an 
objection to this course; viz., this cutting of flowers for 250-300 or more 
students detracts much from the beauty of the garden. In this parti- 
cular we see what this college must come to, by knowing what has 
happened at Harvard and other old universities. Instead of sending 
forty to fifty miles for plants needed by students at a cost of $600 to 
$700 for one semester, the plants at Harvard are now grown in the 
garden. 

THE HERBARIUM. 


I name below the few additions made during the current year: 


NOME COVECEIOMIS iso taste sie cee ase steherertoe: eee ons sin ictal a ei Were 100 
W. W. Eggleston, Crataegi of the § Southern Statesies..5 44 
Emma J. Cole, Crataegi, Grand Rapids, Mich. .......... 16 
Cok: Dodge; Crataeer, Port Haron, Mich. ..... 2 2.22.2. - 48 
Sever irae Plants or the Gulf Stated "00... sac ser 471 
679 

FUNGI. 


E. Bartholomew, Fungi Columbiana, Centuries, 27, 28, 2¢ 300 


ALGAE. 
ES. Collins, “lasexeles: XOXO XOX 5 <.50 suber eeecuede es 100 
Rotaladditions, forthe yeaws. 4 1....%-taegae 6 1079 


GENERAL SUMMARY OF THE PLANTS IN THE HERBARIUM. 


Seed: Bilants,; -Merns and their aliess. ..3)2 sepsc. 2. oe cers ela oe 81,906 
Mosses and Liverworts ..... Pies ah open Sire) ob'sk « ssivehate 5 adaiocka thy AeA O 
PTCHEMS RS. oye case erates foe avons Medacrereaslotars, oft see ust chaxe abate 1,186 
RUG shes. Spc, aya core eae srcieeeaien OySer ese Vjeee ais cieennarnte tes 17,653 
ATSC visi «Seok meee wah Pee athe acai ers Serre rt sys Syne 2,370 


Grand; dotall in herbarium). . jcc face i522 LOS 125 
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THE ARBORETUM. 


The report for 1908 contains just what I should say this year. 


A BOTANICAL MUSEUM. 


In the spasmodic efforts made from time to time for the past ten 
years to secure a much needed addition to the Botanical Laboratory, I 
had in mind to use one room for a small museum, but the pressing need 
of more class room to accomodate a great increase in the number of 
students, forces me to abandon the museum. From 1880 to 1890, I col- 
lected and made a museum housed in the first laboratory, which burned 
after serving ten years. 

The total number of entries of articles was 2,775, though in many in- 
stances there were duplicate specimens. Some were purchased, some 
given us after solicitation, a very few were at the college when I came, 
but 1,895, over three-fifths of the whole, were collected by my own hands. 
The cost of the specimens and cases was $5,085, saying nothing about 
my time, which was no small item. The visitor could have no conception 
of the labor required to gather, prepare, label, catalog, and arrange such 
a collection, and it was not yet half completed. 

I estimate the value of the specimens saved from the fire at $326. 
As I have previously shown you, these remnants have occupied rooms 
in the basement and attic now for seventeen years, besides two years 
in barns, dwelling houses and elsewhere. 

I collected and exhibited timber at the Philadelphia Exposition in 
1876, also that held in New Orleans. 

As was to be expected, this was largely an economic museum of plant 
products, and received many complimentary expressions from visitors 
who not infrequently spoke of it as unique and more interesting than 
any other museum ever visited. 


STATE FAIR. 


This is the third year in which I have prepared and kept a plat of 
economic plants growing on the grounds of the State Fair. This year 
there are fifty-one kinds of plants. 


EXTENSION WORK AND QUESTIONS ANSWERED. 


This section of my report is here inserted, as a matter of record, not 
for the purpose of repeating what you may very likely already know. 
During the past year, about nine hundred inquiries have come to me for 
answer, I enumerate some of them. “What weed seeds are contained in 
enclosed s samples of alfalfa, clover, grasses?” Samples of plants infested 
with fungi, molds, insect galls, bacteria, nematodes; eggs of angleworms 
had been found in great numbers beneath a pile of tops of sugar 
beets and it was feared they were some fungous disease; native and 
cultivated plants were sent for identification ; questions concerning 
meadows and pastures; how to make a lawn, or golf grounds; is it 

safe to keep clover seed for a few years? “Tell about spraying to kill 
dandelions and mustard; how to grow ginseng and where get the plants; 
how to stop drifting sands; mark out a short course for farmers; how to 
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‘atch moles; can you drain a cat-hole by boring a hole in the bottom? 
Tell about these marks in boards of white ash; what is this sediment 
collecting in our fish hatchery ?” 

Samples of peat from British Columbia to tell what crops will grow 
on it; asking me to make contributions to an encyclopedia. One un- 
fortunate woman had bought and planted some bulbs which had not 
grown above ground as soon as she thought they should; she fearing 
that one kind had been planted wrong end up, wrote to ask what she 
should do about it. 


DONATIONS TO THE DEPARTMENT. 


From CG. K. Dodge, Port Huron, a gift of 48 species of herbarium speci- 
mens of Crataegus. 

From E. J. Kraus, living plants of Viola ovata, Trillium undulatum, 
and purple flowered Trillium. 

From the Director of the Kew Gardens, England, packages of seeds. 

From Wm. Trelease, Director of the Shaw Botanical Gardens, St. 
Louis, Mo., pack ages of seeds. 

From Director Ganong, Botanic Garden, Smith College, Packaee: of 
seeds. 

GIFTS TO OTHERS. 


From time to time living plants, seeds and other things have been 
given to worthy people far in excess of those received from others, but 
I have kept no record of them. 

We are to be congratulated on the prospect of retaining our teachers 
for another year unchanged. 

Respectfully submitted, : 
W. J. BEAL, 
Professor of Botany. 
East Lansing, Mich., June 30, 1909. 


REPORT OF THE DEPARTMENT OF BACTERIOLOGY AND 
HYGIENE. 


President J. L. Snyder: 

Dear Sir:—The teaching during the past year has consisted of classes 
in: 

Personal Hygiene (Sub-freshman only) required of Agricultural stu- 
dents. 

Bacteriology (lectures) required of Agricultural and Women students. 

Bacteriology (laboratory classes) Elective—open to Agricultural and 
Women students. 

Sanitary Science—Elective—open to Women students only. 

Food Hygiene—Elective—open to Women students only. 

There is nothing to be added, inasmuch as the work has followed very 
closely the same lines as during the year previous. Besides the above, 
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class work has been conducted with short course students in creamery 
management and cheesemaking. This work consisted of lectures and 
demonstrations, and, in the case of the second year creamery student, 
laboratory exercises. 

In the instruction work of this department for the past year, I have 
had the most loyal and efficient support and assistance in Dr. Rahn, 
Dr. Giltner, Mr. Brown, Miss Northrup, and Miss Carrel. 

It is very gratifying to acknowledge the value of the “Hospital Cot- 
tages” for isolation purposes. In close contact with the fighting of con- 
tagious diseases in this institution for thirteen years, I have noted many 
difficulties in properly isolating patients. We have been obliged to em- 
ploy scattered and inconveniently arranged and equipped rooms about 
the campus, making it troublesome in managing the patients, as well 
as eliminating the disease. By means of the four hospital cottages, 
each capable of comfortably housing, besides the nurse, six patients, it 
becomes possible to care for four distinct contagious diseases at once or 
employ more than one cottage as is usually necessary in measles and 
similar diseases. I feel that we have probably one of the best systems 
of isolation hospitals in Michigan, and these at a moderate cost. Last 
year, when I recommended them in my report, I did not feel at all 
sanguine that they would be installed before a year had passed. I am 
certain that the students fully appreciate their value, as well as feel 
grateful to the Board for granting them. I has made my own duties 
in this connection much easier. 

The first cottage was made available in January for scarlet fever. 
Since then, we have had the isolation of diphtheria, scarlet fever and 
measles. Three cottages have been in operation at one time during this 
year. This situation has occurred twice. 

A scheme of these isolation hospitals may be profitably added. 

These hospital cottages are provided with two wards, a nurse’s room, 
a bath room, and a kitchen. They are heated by steam, supplied with 
hot and cold water, gas for cooking, and electricity for lighting. 

Another admirable feature consists in turning off the steam for heat- 
ing, water, light, or gas at will, making it possible to use one or more 
without incurring unnecessary expense in heating, lighting, et cetera. 

In the handling of contagious diseases, I desire to recognize the great 
vale of the unselfish services of Dr. Oscar Bruegel, the health officer of 
East Lansing. 

The regular hospital has performed the duties devolving upon it in 
the usual satisfactory manner, owing to the efficient control of Miss 
Ketchum. 

The work in hog cholera serum, and cultures for legume inoculation 
seemed more fitting to incorporate in my report to the Director of the 
Experiment Station; accordingly, it will be found there. 

Very respectfully submitted, 

CHARLES E. MARSHALL, 
F Professor of Bacteriology. 
East Lansing, June 30, 1909. 
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REPORT OF THE DEPARTMENT OF FORESTRY. 


To the President: 
COURSE OF STUDY. 


The course of study as set forth in my report to you for 1908 was fol- 
lowed throughout the year with the exception of the summer term. 
The number of enrollments by terms may be tabulated as follows: 


JOE) OSS e pete eR) coke cae ee ROA ne ene a1 toler Pampa ree ee Sage 5 
VV MATES oer eee trae era Nae Pe ar Ne ate taht baratot © Ne cos, Sele Seek OS 
SPINS. Sere tate 3s SA Ret whe Ro ote a RRR Ce ce EO Cer eR Lal 
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FOREST EXTENSION WORK. 


The applications for examination of woodlots during the past 12 
months may be tabulated by counties as follows: 


! 
FALCONA Sas ccs se tdss sat here eg | ED UTOMI eS o. = kip areyceec. cacteteteee ae \eMontimorencyrrericartiere 2 
Alle wan Stason nie cesia cress PS) ln sham capd store a. Canes nero 110" |\MuSke somes ac. cen seuss Zh 
IAN PEMA wan oe ey coeehcereterowerae Del TOMI A sere caccreks cate tetenes erase ete Le NE waly ZO coma ee eee 3 
PANT ETATIN Sys Besvcte taveyareter execs Sul pRTOMS Secs ie) car Sravaaatate Sie, slerevees Ty: || ¢O alka mig Ava, aetna, ereeeenene are 17 
PATON AGH esc ete scene ace teebeeeeees 2a Sa bell ace sey cytetecsiytes cg eons 2 (OCCAM as Ata cicy seeete ls sevens ree 9 
SATE Vieacieie sees chavs, checetereret sche Uh MACKS O lsacye rere ene cise rake acess =e “ | *Ovemawasataas cee ne 1 
IBENZICE gece stank co ees Sil LENNY Kas oc cogn sot ous 17) ||| (OSceola we aicees cores ee 1 
IB CTPICTIA A orsee wrarsuars Che eee Aris ene J Kalikas Kaine ievece soe epeweas sen li | OUSE LOM wiaistacca nrehocien eee 2 
BT ANC ete sa reereeeeienenens SEW IME thors eyniers, ces cut epsierst eeeue arene 18° ||| ‘Ottawa ie ses sects: a ssoeee 14 
Calhounheseers ac ck eco nee 1 (AF) 1 6s) eked taser G ira ieee 2: || ‘Presquevislecauwcice es o) 
CORRS esd poe coe Ou aden AS | PILADECE np nerorcecincis tee (ll MROSCOMMM ONE serererasietsrral ate 3 
GHEDOYV LAM eevee ne eyetedssoi cies 2 CCLAN AU. terenereie, tore lacie ee 2) | Saeinawieeis seo a acest 4 
Clare. Fs cisrs tee eG oe OI s.cl's Sm MIEN AWC ca cttercciamieds cachet: Og) sSanilaceyyn ae, seca ene 4 
@lintoneiss. sees se Ze MLIVINES COM aria aan 2%, ||| \SNIAWASSEC=S = ceacein hese ea aiere 6 
WIGKINSON =... 5 sc aan Pal 3 UTC rch tee oro teach CIOS Kel Sti Clair’ Avy son cysts cere 1 
1a LLO T ieho PCerRChIORERS cece OES VAs Macomb ...teecahe sates Te | eS teed OSEDNE Aeterna eee ers 9 
ARMIN bs Saree ds.is psec cnysl Scchosexes Dal MamiSteGecysit ce ece tee Sule DuUscolasn.wl cere euat ah ey eS 
FETIESEE saiaeteue ee cron iene A EMASOMe micro hist. horse 2 Vian Brirenbhe ves neta ooo ees 11 
GTA ine) wie Ckcreneta nF mene Ly, | IMC COSE Actas ctsneveyane etatocs aie eee 2a\| Wiashtenaiwerceve.- screen ct cane we 
(Grand iraverse. 2.2222... TOS | Monroes. aes ses ease eye Ail WAYNE ites sister nhetrace cnet 20 
Gratiot etree oeicis-t ss sek 64) -Marquetter: 32). 5aci- ase 1 |) Wexford wanna an cee cee 1 
1s IGOR. « Baaos bemine meee Gee Montcalimtesen nee ieee 14S Miscellanecoustesc set eereee 12 
Mota ares sare srlsieuta tors 120 Notalciycap cave soe ahs es 137 otal paseye. ccs aie 148 
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The number of woodlots examined are as follows: 


PROGRAM? 2st 3 eee eae ees wie pero ens 12 JACKSON Se oe sre sapere ae 
IRE TWAT Se eee erg ee eee i) ARealamMazoG.e oe nee ae 10 
RELIC -RA AR eee hee hes clea By 0 SIKI@M fi see sre ees ee 4 
rrceeetvelh. = Gti stato asters eucieters 2 SLAVINGSLON =. oon ger. oxic cre tee 3 
(CaN OUN= bets ee ee Oe Ae Macomp: 2). 4. ssn eee 2 
(CRIS BO Beer a Be ng fe MOnnOC. Pcie ec ae ree 1 
CETTE NR Te ge nga TR ore hoa aa Montcalm hsv sce rte il! 
AE OMNMestter eon meter is oes a eres oo. OCEANA: (ene Me ee Sneae  Rae 4 
(Genesee Bie Soe ee ee ee LG AEA WHA tac, Sencar ones pene ater ae 1 
Coramd: WEPaverse sen! s <nee bens 2 “SAGiMaw 2 ch: Sos eae es ere eee 3 
ETINGANG Fe cos eter fc” ShiawaASsees ier. ha ocestaee ne eee Zz 
JB LICE CL, pop SSR een a ee NPM SPT ee 3: “Vanr Buren. ote see eee 6 
lierer Wang Beaty. ads mee cee Ses cet 8S Waynes fer on etc ee ee iS 
MGMT NE ctor tens chee Gen Pa a 1 
—— AT 
46 - 
Totals aie I te eae ee A ee ee 93 


Number of trees sold to those interested in forestry 250,730. Number 
of trees distributed gratis to public institutions 27,174. Number of 
trees planted in College Woods 8,053. Total number taken from the 
college nursery 285,957. 

There is now on hand in seed beds and nursery rows only the fol- 
lowing tree stock: 


WONILEROUWS Bae Gis eerie ae daielscitis cae ewes Ee ROO ee 
iBroadlear 2-2 Scs ete oak wi Lia anede, Sete etshens Bete ed RO OU) 


Numerous letters of inquiry show great interest throughout the state 
along lines of private forest holdings; how best to establish, manage 
and maintain them. During the past year 5,193 letters have been sent 
out from the department. 

The following donations have been received: 


Lufkin Rule Company, Saginaw, Mich. 
Board rule 12-22. 

Board rule 12-22. 

Diam. Hd. Board rule 8-18. 
Diam. Hd. Board rule 8-18. 
Board Rule 8-18. 

Diam. Hd. Board rule 8-18. 
Diam. Hd. Board rule 8-22. 

L. H. Board rule 9-16. 

Board rule 7-16. 

Board rule Log Rule combined. 
Steel Board Rule 8-18. 

Doyle Log Rule 8-20. 

Scribner Log Rule 8-20. 
Scribner Log Rule 12-24. 
Doyle-Scribner Log Rule 12-24. 
Doyle Log Rule 12-24. 


a ee a eee ree ero 
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Decimal A. Log Rule 12-24. 
Decimal B. Log Rule 12-24. 
Decimal C. Log Rule 12-24. 
Doyle Log Rule 12-24. 
Doyle-Scribner Log Rule 12-24. 
Scribner Log Rule 12-24, * 
Doyle Log Rule 12-24. 
Marking Stick. 

Dip rod. 

Lumber Gauge. 

100 Assorted Boot Calks. 

1 Calk set. 

1 Calk set and Punch combined. 
1 L. R. Company Sign. 


re ere arery 


Fall City Lumber Company, Portland, Oregon. 
Exhibit of Pacific Coast Woods. 
Very respectfully submitted. 
J. FRED BAKER, 
Professor of Forestry. 
East Lansing, Mich., 
June 30, 1909. 


REPORT OF THE DEAN OF ENGINEERING. 


Dr. J. L. Snyder, President, Michigan Agricultural College: 
Dear Sir:—I have the honor to present the report of the Dean of 
Engineering for the fiscal year ending June 30, 1909. 


INSTRUCTION STAFF. 


The instruction staff through promotions, resignations, and additions 
has undergone considerable change since the last report. 

Taking effect September 1, 1908, Prof. V. T. Wilson was appointed 
Professor of Drawing and Design, Messrs. 8S. C. Hadden, C. Gunderson, 
and J. A. Polson were promoted from instructors to assistant professors. 
Messrs. G. James, G. A. Heinrich, C. A. Pierce, W. H. Perkins, W. H. 
Wadleigh and L. L. Chappelle resigned, and Messrs. P. Rosenberg, W. 
E. Hawkes, W. E. Laycock, H. L. Slobin, H. P. Case, N. P. Pope, L. 8. 
Fuller, M. F. Johnson, and Miss I. P. Snelgrove were appointed to. fill 
vacancies or additional positions. 

In detail, the personnel of the several departments has been as follows: 


CIVIL ENGINEERING AND MATHEMATICS. 


H. K. Vedder, C. E. Professor. 

W. Babcock, B. S. Associate Professor. 

S. ©. Hadden, B. 8. Assistant Professor. 

©. Gunderson, A. M., Ph. D. Assistant Professor. 
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A. E. Jones, A. B. Instructor. 

W. B. Wendt, B. C. E. Instructor. 

W. R. Cornell, B. Sc. Instructor. 

J. T. McVey, C. E. Instructor. 

P. Rosenberg, B. S. Instructor. 

We E. Hawks, B. A. Instructor. 

L. S. Fuller, B. S. Instructor. 

Het, Slopim, B: Av. Ph. D. anstructor: 

M. F. Johnson, B. S. Instructor. Teachers 13. 


DRAWING AND DESIGN. 


V. T. Wilson, M. E. Professor. 

©. Newman, Assistant Professor. 

Miss ©. L. Holt, Instructor. 

C. H. Harper, B. 8S. Instructor. 

N; 2. Pope, B. S. Instructor: 

Miss I. P. Snelgrove, Instructor. Teachers, 6. 


ELECTRICAL ENGINEERING AND PHYSICS. 


A. R. Sawyer, B. S., E. E. Professor. 

W. L. Lodge, B. Sc., M. A. Instructor. 

©. W. Chapman, Instructor. 

EK. N. Bates, B. 8S. Instructor. 

W.. E. Laycock, Instructor. 

H. EK. Marsh, B. S. Instructor. Teachers, 6. 


MECHANICAL ENGINEERING.® 


G. W. Bissell, M. E. Professor. 

L. L. Appleyard, B. S. Assistant Professor. 

J. A. Polson, B. S. Assistant Professor. 

A. ©. Mehrtens, M. E. Instructor. 

C. C. Wilcox, M. E., E. E. Instructor. 

K. ©. Baker, Instructor. 

A. P. Krentel, Instructor. 

W. R. Holmes, Instructor. 

A. Smith, Instructor. 

H. P. Case, Instructor. Teachers, 10. 


Total, 35. 


Changes in the personnel for the coming year which are in prospect 
are the resignation of Messrs. Hadden, Cornell, McVey, Rosenberg, 
Slobin, Harper, Pope, Chapman and Bates and the promotion of Mr. 
Lodge to an assistant professorship. Most of the resignations arise 
from opportunities to do better elsewhere either in the teaching or the 
practical field. 

The amount and distribution of the teaching work among the several 
departments and through the three terms of the year are shown in Table 
IT and also in the separate reports of the departments which have been 
filed with the President. Statistical information is not entirely satisfy- 
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ing in this connection but Table I evidences that the instruction staff 

has been busy. 


TABLE 1. 
Distribution of teaching work in engineering departments, year 1908-9. 
eae ® Student hours per week. 
: ox n I 
5 23 g & 
® 2 5 A s 
z a SF : ae Z s 
Department. % a 3 3S 2 oS o 3 
c 2 v S =) 2 = 
A oleae : 3 || BBs 6 3 es 
o O.n ° ts a0 = ° a oO 
i q Z n cal < i at 
Civil 1 ae piectietes 254 59 1,292 3,631 2,118 5,749 479 
Engineering Wika 258 54 954 3,204 1,469 4,873 406 
and Sia asc 292 63 Ws Pazfll 4°625 | 1.198 5,823 448 
Mathematics. | | Av’ge.. 268 59 Loi 2 3,820 1,595 5,482 444 
: i key Cacrcre 121 24 666 2,004 1,225 3,229 461 
Prawie Wena 99 16 419 | 1,594 613 | 2,207 368 
ae Seca 76 14 341 1,130 719 1,849 308 
au | | Avee.. 99 18 475 | 1,577 852 | 2,423 379 
Electrical. = 1s) Sere etes 94 34 580 710 1,019 1,729 346 
Engineering. Wie ares 113 36 621 1,488 646 2,084 417 
and | Bie coaches 133 45 716 1,393 We} 2,546 424 
Physics. | | Av’ge.. 113 3s 639 1,180 939 2,119 396 
liaeeneeeh 284 42 eee AUS Oe |etevacyscetes 4,135 413 
Mechanical Wiehe ters 300 39 928 BSAC oda. 4,846 484 
Engineering. PONS eae 241 30 047 2 OST |, Ryatcsn ates 2,987 298 
AVv’ge.. 275 Sif TA tn OO Perec teee 3,989 398 
Total or HEN B ee coef 753 159 3,315 | 10,480 4,362 | 14,842 425 
averages Wiis Sowers 770 145 2922) el O82 2,728 | 14,010 419 
for all Stace 742 152 2,875 TORESS 3,070 13,205 319 
Departments. | Av’ge.. 755 152 3,034 | 10,566 3,386 | 14,019 388 
i 


STUDENT ENROLLMENT. 


Table II exhibits the enrollment in the engineering course by classes 
for the college year just closed. 


TABLE II. 


SORT OR Sy sari ee co¥stoyoe Natt aus eaiee Me 2 ee tanh oe 58 
SUDO oe eta Meck gotta acs SNe Salta Asl ne ates 62 
DSOPMOMORESS age eh terc aysvere eee Ree aay aacatns, eats sielapefoen EOS. 
Breshimnenge 0. fro ka sess at Picts Ge aa hye Ogee 178 
Sub-freshmen . ...... PRR res & Ce Te spas scans Re : 81 
Specie studeniges: x4. nemo tok Sie rns: sheet 8 

A BO 21) Feo ere Pe FES ey ore ey ree ae 498 


This total is but a slight increase over the enrollment for the previous 
year, due, doubtless in a large measure to the financial depression. 

The shrinkage in the enrollment from term to term through the year 
is notable, particularly in the lower classes, and should receive considera- 
tion. pS) a ab ewe al (heelage| 

The number of graduates in engineering was 48. In addition profes- 
sional service degrees were conferred as follows: 

Brown, W. E., Civil Engineer, (C. E.) 

Richmond, E. A. Mechanical Engineer, (M. E.) 

Williams, G. W., Mechanical Engineer, (M. E.) 
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THE COURSE OF STUDY. 


The revision of the course of study, mentioned in the last report, has 
been completed and is published in the catalog. 

I feel that this course, in common with the other four-year courses 
offered to students of the college, is open to the criticism that if all 
the work specified is intended to be thoroughly done, the course is too 
severe for the average student, and I believe it would be better to require 
less in quantity and more in quality. Twenty credits per term of 
thorough work is more nearly the proper gauge of attainment for the 
students than the twenty-five now exacted. I look for a general revision 
of all courses within two or three years. 

I also believe that solid geometry should be an entrance requirement 
for engineering students and that the preparatory year should be abol- 
ished. 


SALARIES AND AMOUNT OF WORK OF TEACHING STAFF. 


To this subject I devoted considerable space in my last report to which 
I invite attention at this time. (Pages 55 to 58, Michigan Board of 
Agriculture, 1908.) 

I wish to emphasize here the arguments and facts advanced a year 
ago and shall take opportunity in and out of season to press the sub- 
ject of higher salaries and opportunities for study and research for the 
teachers in engineering until they shall be commensurate with the effi- 
ciency desired in our work. 


BUILDINGS AND EQUIPMENT. 


The Engineering Hall has been very fully utilized during the vear. 
Since the last report, the cement and hydraulic laboratories have been 
equipped for classes. 

Certain requirements of the work are inadequately provided for— 
notably, the facilities for storing and handling the surveying instru- 
ments. At present no solution of this difficulty is in sight. To meet 
this and other cases of crowded accommodations which will soon arise, 
the matter of establishing the work in physics in another building should 
receive early and careful consideration. 

The apparatus equipment is growing at a satisfactory rate. 

In conclusion I would thank the members of the engineering staff and 
the President, faculty, and authorities for the help and appreciation 
extended during the year. 

Respectfully submitted, 
G. W. BISSELL, 
Dean of Engineering. 
Kast Lansing, June 30, 1909. 
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REPORT OF THE DEPARTMENT OF MECHANICAL ENGINEER- 
ING. 


Dr. J. L. Snyder, President, 
Michigan Agricultural College. 

Dear Sir—I present, herewith, my report as professor of mechanical 
engineering for the fiscal year ending June 30, 1909. 

The teaching and administrative staff of the department has been as 
follows: 

G. W. Bissell, Professor. 

L. L. Appleyard, Assistant Professor. 

J. A. Polson, Assistant Professor. 

A. C. Mehrtens, Instructor. 

C. C. Wilcox, Instructor. 

A. P. Krentel, Instructor. 

EK. C. Baker, Instructor. 

W. R. Holmes, Instructor. 

A. Smith, Instructor. 

H. P. Case Instructor. 

Miss C. B. Purcell, Clerk. 

Additional assistance has also been rendered by J. N. Bidwell ee 
J. Campbell to meet crowded conditions in certain classes. 

I take pleasure in commending the members of my staff for ee 
cordial and effective cooperation during the year. 

Tables I, II, III, subjoined, show the distribution and amount of the 
instruction given by the several teachers of the department. 

In addition to his instructional work, Mr. Mehrtens has written a 
book of 250 pages, entitled “Gas Engine Theory and Design,” published 
by Wiley & Sons. The work is very creditable to its author and should 
be in general demand by those who are interested in the subject. 

The writer, and W. S. Franklin, Lehigh University, have in prepara- 
tion a treatise on the steam engine to be published by Macmillan & Co. 

No notable additions to the material equipment of the department 
have been installed since my last report. During the coming summer, 
however, there will be added to the machine shop equipment a 24-inch 
Cincinnati shaper. 

Other improvements to be executed during the summer are a cement 
floor in the machine shop, the addition of twenty work benches in the 
wood shop, and the installation of drawing tables in Room 408 of 
Engineering Hall. 

The facilities for instruction in wood work have been severely taxed 
and the addition to its equipment, above referred to, is in anticipation 
of the prospective demands of the coming year, 
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Plans for new shop buildings have been given considerable thought 
during the year by Professor Appleyard and Mr. Wilcox and during the 
coming year the plans will be drawn and estimates of cost made. 

The department stands in need of considerable additional equipment 
in the engineering laboratory, partly as duplicate apparatus for the 
large classes enrolled, and partly as single pieces for advanced work. 

The latter have been or will be listed in the semi-annual budgets and 
the expenditure involved should be allowed in order to prevent em- 
barrassment in the conduct of the work. 

Respectfully submitted, 
G. W. BISSELL, 
Professor of Mechanical Engineering. 
East Lansing, Mich., June 30, 1909. 


TABLE I. 


Class work of department of mechanical engineering.—Fall term, 1908. 


1 


| 
Hours 
- No. of BEE No. of ance 
Class. Subject. aon Teacher. week | students per 
oe each | enrolled. wees 
student. : 
erie 2 nes (Mr. Krentel \__ ” 
Sub-freshmen.....| Wood-shop.......... Dimee Mr. Smith : 4 77 308 
4-year Freshmen..| Wood-shop.......... 2a.....| { Mr. Krentel | 8 116 928 
r. Smith 

5-year Freshmen..| Wood-shop.......... Di Vaso ae route! ; 2 49 98 
Sophomores...... Horeze-shopeeneeie es oe PCa oo cl} Wht LIES soonos 8 46 368 
Sophomores...... IMOUAOT AY 56 Go odonoe Distress || oViTe Baker Dytoecate 8 47 376 

oe Soe ; 3 z Mr. Wilcox \ ” 7, 
Junior and Senior.| Machine-shop....... Lee ye 1 Mr. Case ; f es 5 6 79 474 

: ane <c { Prof. Appleyard ) 
efumiors:.. Bele Machine-desienns. ssc Q@ssoce Mr. Mehrtens f 6 34, 204 
Jumiors...........| Metallurgy.......... 1 ese PTO LOlsOneaecaas 4 69 276 
Seniors...........| Steam engine design..| 8 b.....| Prof. Appleyard... 6 29 174 
S@OMOVNho5 cb 0080 Kinematies..........] 14 a...| Mr. Mehrtens...... 2 63 126 
Seniors...........] Experimental labora- 

: COL ee eee UA Poogeol) Legos OKO. 565 4 51 204 
Seniors...........] Graphics of mechan- a 

: ASU cy. Poses ecenevenewerers UG He er. Mr. Mehrtens...... 4 63 252 
ISCWIOTS eiete welsvsye:@: 8).< Thermo-dynamics....] 17..... IPTOfwS1SSelleeey rier 5 54 270 

b 


MO Gal Setereratareys seaac sags. Coste: cicedouerc\ede aceltette ie scuewtsicee cee memes ekenstovaietel se Leterenniarenerena a aehe gids 4,078 
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Class work of department of mechanical engineering. Winter term, 1909. 


Class. 


Sub-freshmen.... . 


4-year Freshmen. . 


5-year Freshmen. . 


4-year and 5-year. 


Subject. 


Wood-shop.......... 
Wood-shop.......... 


Wiood=shop'.s ose eie ci 
Elements of engineer- 


Freshmen...... Maer te eae ce 
Sophomores...... Forge-shop.......... 
Sophomores...... INCA ones oo ooo 
Sophomores...... Machine-shop....... 
Sophomores...... Machine-design...... 
UUNIOTS keen rae Machine-shop....... 
ARUN OMorg 5 bee ooor Machine-design...... 
RIUUMIOTS eyes: ese Valve gears......... 
ubnsa6 san omeae Boilers re sake cutee f: 
Seniors e fers seis Machine-design...... 
SOMIOTS nea ss | alk: Power station design. 
Seniors. rs .. scie'- Jd ee AONE 6 oon s cone 
Seniorsssecnee ce 1D NE UO aloes Gane 


Class work of department of mechanical engineering.—Spring 


Class. 


Sub-freshmen..... 


4-year Freshmen. . 


Sophomores...... 
Sophomores...... 


Sophomores...... 


Sophomores...... 


UIMIOTS See uaracae: 


UMUTMOTS epic) epee lek) 
diohstloiso bos ao bo 


Subject. 


Wood-shop.......... 


Wood-shop.......... 


Forge-shop.......... 
HOUNGTY. was sis cree 


Machine-shop....... 
Machine-design...... 


Machine-shop....... 


Theory of design..... 
Mechanics) 7)... 
Materials laboratory.. 
Gasengines, 2028 5° 
Gas engine design... . 
Machine-design...... 
Power station design. 
Engineering practice. 


THESIS PSs aha cacote ere 
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TABLE II. 
Hours 
No. of i DEE No. of aaweee 
aT Teacher. week | students ae 
; each enrolled. 19) k 
student. WAS EAS 
2n. ye eel | 4 73 292 
2b { Mr. Krentel 8 108 864 
rag a \ Mr. Smith a 
2 { Mr. Krentel { 6 48 288 
G----\! (Mr. Smith f 
i hehe Poets Prof. Bissell....... 4 168 672 
2e Mr. Holmes....... 8 38 304 
ON si pe es Mourne ene 8 42 336 
r. cox 
Lg ee ase j 6 43 258 
Mr. Mehrtens ) 
6a Mr. Campbell f ie 6 92 552 
Me viducl 
r. Wilcox \ 
1a ees ere \ Mr. Case 9 40 360 
r. Mehrtens 
6d : {Mr Wilcox f °° 8 47 376 
Oi rrevere Prof. Appleyard... 2 64 128 
PAS Prof Polsonens 4 sen 2 55 110 
Grex: Prof. UCR se 8 29 232 
DBAS ard Prof. Bissell....... 2, 30 60 
15 b.. Prof bolsonses ae: 8 27 216 
C. E. 12] Prof. Polson....... 4 De 92 
927 5,140 
TABLE III. 
term, 1909. 
Hours 
Se 08 per | No, ot | Student 
Course Teacher. week | students per 
? each enrolled. k 
student. WAS ES: 
{ Mr. Krentel 
20 | Mr, Smith 4 64 256 
r. Krenfe. 
248 \ Mr. Smith 8 104 832 
ZC Mr. Holmes....... 8 24 192 
Ze Qiete at Bo EGE a 8 32 256 
r. Wilcox 
papal yay | Mr. os : ‘ 8 42 336 
TO ppleyar 
r. Wilcox 
Lh, li { Mr. wale . 8 16 128 
LO) sho Prof bisselle ss... 2 23 46 
Gos Prot. Polson)... 5 10 50 
13a Prof. Polson... .--. 12 43 516 
De aacte Mr. Mehrtens...... 2 | 33 66 
(arive Mr. Mehrtens...... 6 13 78 
6fs: Prof. Appleyard... 6 2 12 
18 b Prof. Bissell....... 4 5 20 
HSE sees fae ea abe ape 2 31 62 
tof. Bissell ) 
TS) SR. (Erot ealconi(* 10 14 140 
549 3,362 
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REPORT OF THE DEPARTMENT OF MATHEMATICS AND 
CIVIL ENGINEERING. 


To the President: 


Sir—It would be wasting words to tell you that the year covered 
by this report has been one of unusual activity. It is due those 
who have carried through the heavy schedule of classes, to record the 
large measure of satisfactory results they have produced. With a 
greater number of classes and in some cases larger sections than ever 
before, the efficiency of the work has actually increased. All who took 
part m the work of teaching are entitled to a share of credit for this 
remarkable showing. With the exception of the writer’s name, the 
following list includes the names and title of those who have formed 
the departmental staff during the year. There have been no resigna- 
tions or withdrawals during that time. This list is arranged in order 
of seniority of appointment. 

Warren Babcock, B. S., Associate Professor of Mathematics. 

A. E. Jones, B. 8., Instructor in Mathematics. 

OF Gundersen, A M., Ph. D., Assistant Professor of Mathematics. 

S. C. Hadden, B. 8., Assistant Professor of Civil Engineering. 

W. B. Wendt, B. C. E., Instructor in Civil Engineering. 

W. R. Cornell, B. S., Instructor in Civil Engineering. 

J. T. McVey, C. E., Instructor in Civil Engineering. 

P. Rosenberg, B. S., Instructor in Mathematics. 

W. E. Hawkes, B. A., Instructor in Mathematics. 

H. L. Slobin, B. A., Ph. D., Instructor in Mathematics. 

L. S. Fuller, B. S., Instructor in Mathematics. 

The spring term schedule for this department assumed such propor- 
tions that it became necessary to engage an additional instructor. Mr. 
M. F. Johnson, a graduate of this college, received an appointment as 
instructor in Mathematics and served very acceptably in that capacity 
during the term. In both the winter and spring terms the peculiar 
requirements of our working schedule demanded a few extra hours of 
assistance in the teaching. Mr. Oscar Fairbanks, a senior in engineer- 
ing, taught two classes in mathematics through the winter term. Mr. 
Albert Sobey had charge of one class during the spring term. Mr. 
Johnson has accepted an engagement to continue as instructor for the 
next year. 

Of the teachers named in the list above seven have announced their 
intention to resign at the end of the college year. Dr. Carl Gundersen 
has accepted the chair of mathematics in the University of Oklahoma. 
Mr. W. R. Cornell has been appointed instructor in Cornell University. 
Several others have accepted engagements elsewhere. 

The present offering of professional studies in the civil engineering 
department is a result of growth which has been more vigorous “than the 
corresponding growth of facilities both in material equipment and men. 
More particularly, however, has the college failed to supply teachers 
in sufficient number for this field and our apportionment of funds has 
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not been adequate to secure instructors of the high grade necessary to 
teach some of the professional work. With the increasing numbers of 
students who are electing civil engineering the disparity of skill and 
knowledge to guide them is becoming noticeable. I feel that in justice 
to those who seek the kind of training in question, the college should 
choose one of two alternatives. Hither it should provide one more 
assistant for which salary should be offered large enough to attract 
a man of considerable experience as well as adequate theoretical train- 
ing; or it should be made plain to all that we cannot expect to serve 
as efficiently those who choose civil engineering as we can those who de 
cide upon some other technical line. If funds are lacking to provide 
more and better teachers it certainly will net be dishonorable or dis- 
creditable to make a plain statement of the facts and absolve the col- 
lege from any charge of deceit or misrepresentation. 

The course in civil engineering at this college never has cost in pro: 
portion to other lines of work. For two years after the first establish 
ment of a definite course of study in this line no extra expense was in- 
curred on its account; in fact, it is almost certain that the new venture 
resulted in a saving to the institution because it divided into smaller 
units some classes which were demanding space in class rooms and 
laboratories when the quarters provided for these classes were already 
overcrowded and there was no room for expansion. Since then there is 
no denying the fact that the element of luck has favored us in providing 
instruction at all adequate to the growth in demand. Instructors only 
just out of college with little practical training have developed beyond 
our expectations and have proven themselves competent to direct the 
teaching in professional engineering subjects with the results that 
would ordinarily be expected from men of wide experience only. We 
cannot always hope for similar good fortune. 

The requirements of a crowded “schedule have gradually made it nec- 
essary to treat our instructors of civil engineering as perfectly inter- 
changeable elements in departmental organization. Again it has been 
our good fortune that our work has not suffered in consequence. Of 
course, it would be absurd to believe that an extension of this practice 
will result in anything but failure. Ultimately our teachers must be 
specialists and the classes must conform to a schedule whose outline 
will largely depend upon the specialized capabilities of the teachers and 
the number of instructors provided. 

Another consideration presents itself which has to do with economy 
of management in the whole department, particularly in the engineer- 
ing work and to some extent in mathematics. It is not too much to 
claim that this department applies teaching methods of some individ- 
uality which must be maintained in order to carry out the plans of the 
writer and his advisers. Every withdrawal from the teaching force 
which has occurred this year will result in a demand for special direc- 
tion when new teachers are secured. Even if the means of supplying teach- 
ers were of the best and no errors of judgment were possible in securing 
the best talent there would remain the necessity of inducting the new 
instructors into the methods peculiar to M. A. C. When so many of 
them need this direction as will be the case the coming year the aggre- 
gate demands on the head of the department create a problem in physi- 
cal endurance. 

In view of the many and increasing duties connected with the teach 
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ing side of the department I would again suggest that I be relieved of 
the responsibilities connected with the teaching of mathematics. 
reason for this recommendation is largely a selfish one and is not in- 
tended to favor any sharply defined separation of mathematics and 


engineering at this college. 


The 


As I have said before, I hope that separa- 


tion may be accompanied by a fixed policy that shall insist upon the 
appointment of some teachers of mathematics who shall have had en- 
gineering training both in the class room and in practice. 

In accordance with our custom, there has been prepared a table 


showing the work 


carried by this department during the year. 


This 


will answer questions of location, kind of work, and the like, which may 
be asked concerning the year’s activities. 


Class work of the department of mathematics and civil engineering for the college year 
1907-8, 


Number of 


No. 
Hour of | hours 


Class. Subject. aren Teacher. Classroom. rected eer 
week 
Fall term. 

Sub freshmen......| M. algebra Math. le. =... Dr. Gundersen.....| 8 College Hall... 3-4 5 
Sub-freshmen......| M. algebra . Math. Ie...... Mr. Rosenberg.....| 213 Eng. Bldg...) 10-11 5 
Sub-freshmen. . M. algebra. . Math. 1c...... Mr. Rosenberg.....| 213 Eng. Bldg...) 11-12 5 
_ Sub-freshmen. . M. algebra.......... Math. Ie...... Dr. Slobin....... 301 Eng. Bldg... 3-4 5 
Sub freshmen... .. . Ag. & W. algebra....| Math. 1....... Mr. Fuller. ...... 109 Eng. Bldg... 1-2 5 

ig a 
Sub-freshmen......| Ag. & W. algebra....} Math. 1....... Mr. Hawkes.......| 12 College Hall. . 1-2 5 
Sub freshmen......| Ag. & W. algebra....) Math. 1....... Mr. Rosenberg.....| 117 Eng. Bldg... 3 5 
Sub-freshmen...... Ag, & W. algebra....| Math. 1....... Dr. Slobin....... 2 College Hall...| 10-11 5 
Sub-freshmen..... . Ag. & W.-algebra....) Math. 1.......| Dr. Slobin....... 301 Eng. Bldg... 2-3 D 
Freshmen......... M. algebra.......... Math. le...... Prof. Babeock.....| 2 College Hall... 2-3 5 
Freshmen......... M. aleebra..........| Math. le...... Mr. Cornell....... 302 Eng. Bldg... 8-9 5 
Freshmen......... M. algebra.......... Math:!le..5... Mr. Cornell........] 302 Eng. Bldg... 1-2 5 
reshmen......... M. aleebra..:.......-) Math. le... Dr. Gundersen.....| 8 College Hall... 2-3 5 
Freshmen......... MSaleebrasa.(. bor Math. le...... Mr. Hawkes.......| 8 College Hall...) 10-11 5 
Freshmen......... M. algebra.........- Math. le...... Mr. Hawkes.......| 8 College Hall...) 11-12 5 
Freshmen......... Ag. & W. algebra....| Math. 1b..... Mr. Fuller....... 301 Eng. Bldg...) 10-11 iS 
Freshmen......... Ag. & W. algebra....| Math. 1b..... ir Hllerse ee 6 College Hall... 9-10 5 
Freshmen......... ae: & W. algebra....| Math. 1b..... Dr. Gundersen.....| 203 Eng. Bldg...) 10-11 5 
Freshmen........- g. & W. algebra....| Math. Ib..... Mr. Hawkes...... 8 College Hall... 8-9 5 
Freshmen......... Ae & W. algebra....| Math. lb..... Prof. Hadden.....} 302 Eng. Bldg... 9-10 5 
Freshmen......... | Ag. & W. algebra....| Math. 1b..... Mr. MeVey....... Abbot Hall..... 1-2 5 
Freshmen........- Met peomvaas prance Math 2d..... Mr Fuller....... 302 Eng. Bldg...| 11-12 5 
Freshmen........- Ma geom-% 5. om fe e- Math 2d: ..- Prof. Hadden.....| 302 Eng. Bldg...| 10-11 5 
Freshmen......... Mitgéom-t . 1). ae ea Math. 2d..... Mr. Jones........ Abbot Hall..... 2-3 5 
Freshmen........-. IMS Peon aracr erates Math. 2d..... Mr. McVey....... 208 Eng. Bldg...| 9-10 5 
Freshmen......-:. Merpeomic sarin see Math. 2d...:. Mr. Rosenberg.....| 301 Eng. Bldg... 8-9 5 
Freshmen......... Me geomitescnereers 2 Math 2d..... Dr. Slobin....... 301 Eng. Bldg... 1-2 5 
Sophomore........ Anal. geom......... Math. 5. ..| Prof. Babcock.....| 2 College Hall... 1=2 5 
Sophomore. ....... Anal. geoom......... Math. 5 Dr. Gundersen.....| 8 College Hall... 1-2 5 
Sophomore........ Anal. geoom......... Math. 5....... MriJones =n ene- Abbot Hall..... 11-12 5 
Sophomore........ Anal. geom......... Math Sino: Dr. Slobin....... 2 College Hall...| 11-12 5 
SSMIMIOTS sos .res oi ltla2 Mech. of Eng........} Math. 7a...... Prof. Babcock.....| 2 College Hall... 8-9 5 
SIMMONS eetaeelge a= Mech. of Eng........ Math. 7a...... Prof. Babcock.....| 2 College Hall... 9-10 5 
MUMOLS Ges cscs oa Mech. of Eng........| Math. 7a..... Dr Gundersen.....| 203 Eng. Bldg...) 11-12 5 
SrITHORS Ree Sa telee Mech. of Eng........| Math. 7a...... Mr. Wendt....... 109 Eng. Bldg...| 10-11 5 
Juniors Surveying.. CNROAD Sa .< 2: Mr. Cornell....... 118 Eng. Bldg...) 10-11 2 
Juniors Surveying. Geb Ab ce.8 Mr. McVey........| 109 Eng. Bldg...) 11-12 2 
Juniors Surveying.. CoB bes ae Prof. Vedder 111 Eng. Bldg...) 10-11 2 
Juniors ay Sureree (CA 0e5 eee Prof. Vedder... .. 111 Eng. Bldg...| 11-12 2 
Seniors .| Ag. C. E... (Cd ON eee ne Mr. Wendt........| 109 Eng. Bldg...|........ 9 
Seniors ...| Graphics...........: On Dhar aie Prof. Vedder. .... 111 Eng Bldg...| 9-10 3 
Seniors Rue Gra pHa ec ee asa vie sie (ohn ee Mr. Wendt........| 111 Eng. Bldg... 8-9 3 
Seniors. Sl Bridge\ Site... «---< (Ce LOS ese Prof. Hadden.....|. 111 Eng. Bldg... 11-12 3 
Seniors Bridge Str.......... C. EF. 8a..:... | Prof. Vedder..... 111 Eng. Bldg...} 10-11 3 
Seniors R. R. survey........ (CRIDU TSR aRSe Prof. Hadden.....} 111 Eng. Bldg... 1-4 2 


No’ of 
students 
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Class work of the department of mathematics and civil engineering.—Continued. 
No. 
No. of 
: Number of Hour of | hours 
Class. Subject. cues: Teacher. Classroom. machine ites suudents 
week, | in class. 
Winter term. 
Sub-freshmen..... Ag. & W. algebra Math. 1a......| Mr. Cornell........ 109 Eng. Bldg... 1-2 5 14 
Sub-freshmen......| Ag. & W. algebra Math. la......| Mr. Fairbanks.....| 12 College Hall..| 10-11 5 13 
Sub-freshmen..... g. & W. algebra....| Math. la...... Mr. Fairbanks.....| 12 College Hall..| 11-12 5 15 
Sub-freshmen..... Ag & W. algebra....| Math. la.. Mr. Hawkes.......| 217 Eng. Bldg...| 10-11 5 17 
Sub-freshmen..... Ag. & W. algebra. perl Mathes dase en Mr. Hawkes...:... 217 Eng. Bldg...) 11-12 5 15 
Sub-freshmen..... Ag. & W. algebra....| Math. la...... Drsslobinass. 22+ 301 Eng. Bldg... 8-9 5 21 
Sub freshmen... .. M. algebra.......... P Mr. Fuller....:... 301 Eng. Bldg...| 11-12 5 24 
Sub-freshmen......| M. algebra.......... Mr. Hawkes.......| 302 Eng. Bldg... 8-9 5 21 
Sub-freshmen..... Mevaleebrace scenic Mr. Rosenberg.....| 8 College Hall... 8-9 5 14 
Sub-freshmen.... . Mi algebraion sees Dr. Slobin........ 8 College Hall...) 10-11 5 21 
hes 
Sub-freshmen..... Plane geom Mr. Hawkes...:... 302 Eng. Bldg... 3-4 3 19 
Sub-freshmen... .. Plane geom Mr. MeVey....:..- 203 Eng. Bldg...| 9-10 3 17 
Sub-freshmen..... Plane geom Mr. Rosenberg.....| 8 College Hall... 2-3 3 17 
Sub-freshmen.....-.| Plane geom DriSlobine eee 203 Eng. Bldg... 1-2 3 23 
Freshmen........ Geomess asenee Mr. Cornell........ 302 Eng. Bldg...) 10-11 5 21 
Freshmen........ Ags geome yaaa te Mr. Cornell........| 203 Eng. Bldg... 3-4 5 15 
Freshmen........ I NATO) yg AES AGN Mr. Fuller.......,. 301 Eng. Bldg .. 3-4 5 14 
Freshmen........ MeSoeomicre ue cian: Mr. Fuller........ 301 Eng. Bldg...) 9-10 5 23 
Freshmen........ Ag. geom.........-5 Dr. Gundersen.....| 2 College Hall... 3-4 5 18 
Freshmen........ Agi peomieat ante Mr. Hawkes....... 302 Eng. Bldg... 1-2 5 16 
Freshmen........ IVa O ye Sanoatcons Myre JOnes. cet: Abbot Hall..... 10-11 5 20 
reshmen........ IAG veomling sce con: Mr Jones:annee se Abbot Hall..... 11-12 3) 19 
Freshmen........ ASS Peominenn sere Mr. Jones.........|| Abbot Hall..... 2-3 5 26 
Freshmen........ Aigsecomenr nn ccocnoe Mr. Rosenberg ....} 8 College Hall... 34 5 21 | 
Freshmen........ M. algebra.......... Prof. Babcock.....| 2 College Hall... 8-9 5 =e18 
Freshmen........ M. algebra.......... Math. 1f...... Prof Babcock.....| 2 College Hall... 2-3 5 15 
Freshmen....... M. algebra.......... Math. 1f...... Mr. Fuller. <2... 301 Eng. Bldg . 2-3 5 21 
Freshmen........ M. algebra.......... Mathseltasene: Dr. Gundersen.....| 111 Eng. Bldg.. 10-11 5 25 
Freshmen........ IM: -algebravecce meen: Math. 1f...... Mr. MecVey........| 203 Eng. Bldg...; 11-12 5 17 
reshmen........ M. algebra.......... Math. 1f...... Mr. Rosenberg.....} 302 Eng. Bldg...| 11-12 5 18 
Freshmen........ Moraleebraee.ccts ce Mathie lieeeier Mr. Rosenberg... .| 8 College Hall... 1-2 5 27 
Freshmen........ M. algebra.......... Math. 1f...... Dr. Slobin....... 203 Eng. Bldg... 2-3 5 17 
Sophomores. ..... M. & W. Dif. Cal....) Math. 6a. ! Prof. Babeock.....| 2 College Hall...| 9-10 5 6 
Sophomores... .. M. & W. Dif. Cal....| Math. 6a...... Mies Jonessc ris eters Abbot Hall..... 1-2 5 23 
Sophomores. .... M. & W. Dif. Cal....| Math. 6a Dr. Gundersen.....| 111 Eng. Bldg...) 11-12 5 23 
Sophomores...... M. & W. Dif. Cal....| Math. 6a......| Dr. Gundersen.....] 2 College Hall... 1-2 5 20 
Sophomores....... M. & W. Dif. Cal....| Math. 6a...... Dr. Slobin....... 8 College Hall...| 11-12 5 24 
Juniors....... Peryal mech anticsersy erie Mavh: 7b... =.- Prof. Babcock.....| 2 College Hall...} 11-12 5 9 
JT GSS wabes bo. Mechanies.......... Math’, (bnaeee Mr. Cornell....... 302 Eng. Bldg... 9-10 5 17 
MMUNIOTE eee tee oe Mechanics.......... Math, 7b..... Mr. MeVey....... 203 Eng. Bldg... 8-9 5 12 
JUMIOTS! 2 0.21 0 <> «1 Mechanics.......... Math. 7b..... Mr. Wendt........| 2 College Hall...) 10-11 5 14 
Seniorse seen Aga bne occ eee bE Geos Boe Prof. Vedder...... 111 Eng. Bldg. . . 9-10 5 23 
Seri . Prof. Vedder \ a6) ‘ 
ENIOLS)S tee sesrerT4 Bridge design....... (N49; Glee arc Prof. Hadden f° 304306 Eng.Bl.| 10-12 8 23 
Seniors........... Hydraulics (class) CSREoN eae |. Mr. Wendt........ 111 Eng. Bldg... 8-9 5 26 
: { Mr. Me Vey 
Seniors sete oer Hixp lla ese C. E. 12 .|4 Prof. Hadden 106 -4 Eng. Bdg. 1-5 8 23 
4 : Mr. Wendt 
NEMiOTS ities Hydraulies (lab).....| C. E. 5a rof. Hadden.....| 3 Eng. Bldg..... 1-5 4 26 
MNOPB sinite artes Water supply....... COBSISE es. Prof. Hadden.... . 301 Eng. Bldg... 9-10 5 22 
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Class work of the department of mathematics and civil engineering.—Continued. 


No. 
,| No. of 
Class. Subject. eaebenct Teacher. Classroom. Pa bouts students 
aire || ae class. 
Spring term. 
Sub-freshmen...... Ag. & W. geom...... Math. 2a...... Mr. Cornell ....... 401 Eng. Bldg...) 11-12 5 11 
Sub-freshmen......| Ag. & W. geom Matho2as sen Mr. Johnson....... 12 College Hall. . 9-10 5 17 
Sub-freshmen......| Ag. & W. geom Math. 2a...... Mr. Johnson....... 12 College Hall..| 10-11 5 14 
Sub-freshmen......| Ag. & W. geom...... Maths 2s Mr. Jones......... 302 Eng. Bldg... 9-10 5 14 
Sub-freshmen...... Ag. & W. geom...... Math. 2a...... Mr. McVey........ 111 Eng. Bldg... 8-9 5 19 
Sub-freshmen......}| Ag. & W. geom...... Math. 2a...... Mr. Sobey........ 12 College Hall. . 1-2 5 15 
Sub freshmen......| M. geom............ Math:'2¢)....0. Mr :‘Hawkes....... Abbot Hall..... 8-9 5 20 
Sub-freshmen......| M. geom............ Math. 2c...... Mr. Johnson....... 12 College Hall..| 11-12 5 17 
Sub freshmen......| M. geom ........-.. Math. 2c.. Mr Rosenberg.....| 203 Eng. Bldg... 8-9 5 17 
Sub-freshmen...... Me Peo eee Math. 2c.. Mr. Wendt........ 401 Eng. Bldg...| 10-11 5 16 
Sub-freshmen...... Mensuration......... Math iaeet ere: Dr."Gundersen ....| 2 College Hall... 3-4 5 18 
Sub-freshmen......} Mensuration......... Math= 3-5 Prof. Hadden..... 203 Eng. Bldg... 34 5 18 
Sub-freshmen......] Mensuration......... Math. 3....... Mr. Hawkes....... Abbot Hall..... 8-9 5 20 
Sub-freshmen......] Mensuration......... Math: 3... 5... Mr. Rosenberg.:...| 203 Eng Bldg... 9-10 5 17 
Freshmen.....:...} Ag. & W. trig....... Math. 4a.. Mr. Hawkes.......| Abbot Hall..... 10-11 5 15 
Freshmen......... Ag. & W. trig....... Math. 4a.. Mr, Hawkes......- Abbot Hall..... 3-4 3 20 
Freshmen......... Ag & W. trig....... Math. 4a.. Mr. Johnson....... 12 College Hall. . 8-9 3 24 
Freshmen......... Ags Gr We tries selec Math. 4a.. Mr. Jones......... OO2tEmE Bldgs lean 3 10 
Freshmen......... Ag. & W. trig....... Math. 4a.. Dr. Slobin........ 8 College Hall... 8-9 3 22 
Freshmen......... Aga dc Weittioiasner Math. 4a . Dr. Slobin........ 8 College Hall... 3-4 3 17 
Freshmen......... Matrigel teens Math. 4b..... Prof. Babcock. ....), 2 College Hall...) 11-12 5 18 
Freshmen......... Mi trigtescsaicae ane: Math. 4b..... Prof. Babcock... ..| 2 College Hall... 2-3 5 19 
Freshmen......... IM eatinisiecteen nr Math. 4b..... Dr. Gundersen.....| 2 College Hall... 1-2 5 17 
Freshmen......... Mittrigie ei eaaea: Math. 4b..... Mredonesaeen see 302 Eng. Bldg... 8-9 5 18 
peetien Pero eee aes Grint seein ge SaAe ooo Math. 4b..... Mr. Rosenberg.....| 203 Eng. Bldg...) 11-12 5 16 
Freshmen......... Metrin seme cence Math. 4b..... Mr. Rosenberg.....| 302 Eng. Bldg... 2-3 5 14 
Freshmen......... Metre eres aisinieree Math. 4b..... Dr. Slobin........ 8 College Hall...) 10-11 5 17 
Sophomore........ Inte iCaltenenn cecer Math. 6b..... Dr. Gundersen.....| 401 Eng. Bldg... & 5 12 
Sophomore........ Integs\Galieietecee Math. 6b..... Dr. Gundersen.....| 401 Eng. Bldg... 9-10 5 Uf 
Sophomore........ InteghCaleac. cecisnee Math. 6b..... Mr Jonesten ee 302 Eng. Bldg...| 11-12 5 17 
Sophomore........ Iritee hi Callen. acre Math. 6b..... Mr: Jones......... 302 Eng. Bldg... 1-2 iB 18 
Sophomore........ IntegCalicae. nec os Math. 6b..... Dr. Slobin........ 8 College Hall...) 11-12 5 20 
Sophomore Integh Calin sese-n- Math. 6b..... DriSlobinvaeeeers 8 College Hall... 1-2 5 16° 
Sophomore........ Surveying (class)....] C. E.la....... Prof. Vedder...... 117 Eng. Bldg... 8-9 2 65 
Sophomore. ....... Surveying (feld).....| CB. ta......] {Me Hwet |...) 906 Eng. Bldg...] 10-12| 2 33 
Sophomore........ Surveying (field).....| C. E. la...... Ls ee 203 Eng. Bldg... 1-3 2 BY 
Sophomore........ Surveying ie oe ee cer eel Deseece Mr. Fuller........ 203 Eng. Bldg. 10-11 2 19 
Sophomore........ Surveying (class)....| C. E. Ib...... Mrehullersae ees 203 Eng. Bldg... 10-11 2 22 
Sophomore........ Surveving (class)....| C. E. 1b...... Mr. MeVey.......-| 109 Eng. Bldg.. 23 2 25 
Sophomore........ Surveying (class)....| C. E. 1b...... Mr. McVey....... 109 Eng. Bldg. 2-3 2 26 
Sophomore........ Surveying (field)) ...| C. E. 1b Me Cornel digoeaneuaceac oon 8-10 4 19 
5 Mr. Corne'! 
Sophomore........ Surveying (field).....} C. E. 1b...... Mr. Fuller }ccc]sccetccces tee 8-10 4 22 
- Mr. Fuller 
Sophomore........ Surveying (field).....| C. E. Ib...... Mr. McVey 111 Eng. Bldg. 3-5 4 25 
Sophomore........ Surveying (field).....] C. E. Ib...... shee eT | ae ool tovreze) chan Pe eeee| Lc 26 
JMOTS see aes Stroh Mateneee seer Math. 7c...... Prof. Babcock. .... 2 College Hall... 8-9 5 11 
Spring term. 

PIUMIOTS Seok Sirtof/Mati-re oe Math. 7e...... Prof. Babcock.....| 2 College Hall... 9-10 5 12 
Juniors...... MuStriiof Matweosse-c: Math. 7c. MriMcVey...n. 2% 109 Eng. Bldg... 9-10 5 10 
Juniors.... Streot Mate sneer Math. 7c...... Mr. Polson........ 109 Eng. Bldg... 8-9 5 27 
Juniors... . Surveying (class)....| C. E.6....... Prof. Vedder...... 111 Eng. Bldg...) 11-12 3 36 
JUBIONE sees. oo « H. Surveying (field)..| C. E. 6....... ( See } ....| 109 Eng. Bldg... 2-5 6 33 
Astronomy.......... CoBSI4os.)... Dr. Gundersen ....| 109 Eng. Bldg... 2-5 2 28 

H. Surveying (class)..} C. E.6....... MrsiCornel leer 109 Eng. Bldg...} 10-11 3 27 

H. Surveying (feld)..| C E.6....... (ME Wome |... 109 Eng. Bidg...| 25] 6 27 
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Class work of the department of mathematics and civil engineering.—Concluded. 


No. 
E No. of 

Class. Subject. Nunaer of Teacher. Classroom. aes ge students 

ees |f Le class . 

SENIOLSRE eee eee Masonry & arches....| C. E 9....... Prof. Hadden.....| 304 Eng. Bldg... 8-10 8 10 

SIMO gondogso00Ur Masonry & arches....| C E.9....... Mr. Wendt........| 306 Eng. Bldg... 8-10 8 12 

SawWsarcuaasoeos Pavements... a CPE Oeeeer Prof. Vedder...... 111 Eng. Bldg...) 10-11 2 31 

NEMIOLSe eecten ese Uhesiss-neeeeer AP {Ch LB alte oc Prof. Vedder...... 1OGHEMe Bidens 10 26 
Senlorsiscace once Contracts & Specifica 

: HIONSS echo eee (ORB eae A Prof. Vedder. 111 Eng. Bldg ..} 10-11 2 25 

ODIOTS ir lesereiaisiaicy= Road construction...}| C. E.17......| Prof. Hadden 106, 104 Eng. B.}| 10-11 8 13 

SLANHs ceocseoeke Road construction...| C. E. 17...... Prof Hadden.....| 106 Eng. Bldg...) 11-12 2 13 


The following text books have been used in our classes during the 
year: Allen’s Railroad Curves and Karthwork; Merriman and Jacoby’s 
Roofs and Bridges, Vols. I, II, III; Hodgman’s Land Surveying and 
Vedder’s Notes on Surveying; Church’s Mechanics; Tanner & Allen’s 
Analytic Geometry; Beeman & Smith’s Academic Algebra for all be 
ginning classes formed by women and agricultural students; Well’s 
Text Book in Algebra for engineering students; Wentworth’s Geom- 
etry; Young’s Elements of Astronomy; Murray’s Differential Calculus; 
Ashton and Marsh’s Trigonometry; Beeman & Smith’s Higher Arithme- 
tic; Baker’s Masonry Construction; Johnson’s Theory and Practice of 
Surveying; Jone’s Logarithm Tables; Waddel & Wait’s Specifications 
and Contracts; Baker’s Roads and Pavements. 

The total expenditure by the department during the year for all 
purposes has been $4,405.48 of which $144 was turned in for special ex- 
aminations. 

Respectfully submitted, 
H. K. VEDDER, 
Prof. Mathematics and Civil Engineering. 
East Lansing, Mich., June 30, 1909. 


REPORT OF THE DEPARTMENT OF PHYSICS AND ELECTRI- 
CAL ENGINEERING. 


President J. L. Snyder: 


Dear Sir—The past year has been one of financial stringency so that 
the department has made strenuous efforts to avoid going backward. 
Not very much equipment has been added during the past year. Owing 
to the fact that our senior electrical engineering class has existed for 
the first time it made it quite difficult as we had not the equipment for 
alternating current laboratory work which we should have had, alse 
in the spring term the work in physics had to be modified from that 
called for by the schedule as we had not sufficient teachers to carry out 
the program. The agricultural and women freshmen did not take 
laboratory work but occupied equivalent time with recitation work in- 
stead. 

During the past year there have been in the department Mr. W. L. 
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Lodge, Mr. C. W. Chapman, Mr. W. E. Laycock, and since the first of 
January Mr. H. E. Marsh, teaching physics; Mr. E. N. Bates and 
myself have had the work in electrical engineering. Mr. E. N. Bates 
has resigned and Mr. G. A. Kelsall has been engaged to take his place. 
Mr. C. W. Chapman has also resigned and it will be necessary to 
secure some one to take his place before the next school year. The 
members of the department have all made exceptional effort to carry 
the work in a manner that has been very satisfactory. I am very 
much pleased with the spirit shown by the men of the department. 

Below is a table showing the work carried by this department during 
the year. 


Sections | Sections | Sections Hours Number 
Class. Subject. Instructor. for for for per of 
lectures. |recitations.|laboratory.| week. students. 
Fall term. 
Sub-freshmen........] E. Physics 2a....... Mrs (isy cocks cee |seceerccee tl tse ane : 81 
Sophomores......... E Physics 2d....... Mr. Lodge........ 2 4 8 2 98 
2 
AS Physics less. ace Mr, Chapman..... 1 4 4 a 41 
1 x 
W. Physics 3c....... Mr. Lodge......<. 1 1 3 2 37 
4 
Nimioms ores... Db ee aae e Mr. Bates........- i ae 2|f mt 32 
1 
(De Oy Come Peer Mek Butea osn5 Pee: 1 4 { alk 32 
DENIONS set es Giecte nate 1D es Sec Brotoawver-eeeenicee cea: ANA a eee pose 3 29 


Sections | Sections | Sections Hours Number 
Class. Subject. Instructor. for for or per of 
lectures. |recitations.|laboratory.| week. students. 
Winter term. j 
Sub-freshmen........ E. Physics 2b....... Mr. Laycock....... 1 4 6 | : 81 
1 
W. Physics 3a....... Mr. Chapman..... 1 2 3 3 52 
2 
if 1 
A. Physics la....... Mr Marsh’... ss 1 4 4 | 3 67 
2 
2 
Sophomores....-.-.. E. Physics 2e....... Mr: Lodge........ 2 4 8 2 87 
2 
ASpbhysies itsenti). <r Mr. Chapman..... 1 4 4 2 | 41 
2 
RUUMMIOES se letels fesele clei = ee UE al biases. ae Props Sawiyelsese lis ecco 1° | eee 3 26 
BE: dbs sco cs Me Bates ee et che: se. 1 4 { : } 26 
: ProRiSawyelser inl aca eee Ae Sea Sores 5 22 
Seniors........--+++ E. E. 2b............ MeUBatea ee A a5. gat dee eee 2 4 29 
7 eee Mr Butea eo) oe sles. coe 1 3 { } 10 
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Sections | Sections | Sections Hours Number 
Class. Subject. Instructor. for for for per of 
lectures. |recitations.|Jaboratory.| week. students. 

Spring term. i 

Sub-freshmen........ E. Physics 2c........| Mr. Laycock...... 1 4 4 2 | 81 
1 

W. Physics 3b....... Mr. Laycock...... 1 2 3 3 52 
2 
1 

A. Physics 1b..... -.| Mr. Marsh........ 1 4 4 3 58 
2 

Hreshmenicicnce cee: W. Physics 3d...... Mr. Chapman..... 1 Aa Seciecteceea { 5 \ 120 
os A 1 

A. Physics Id....... Mr. Chapman..... 1 Gillleclecercacioe { 9 } 35 
2 

Sophomores...... -».| Hy Physics 2f...:....| Mr. Lodge........ 2 4 8 2 87 
2 

AUIMIONS sa ace ee ee edb chen ceiaes IRromisawyerseeeas| (ee neiceeiee Ie eae 4 26 

Mare Baites te fee teyrcys|l'dc crcitcve cova |valsyelecest wet 4 3 26 

isileldsiguaupta nctcare WEI) ese ados sobs IProfeSaAWwyeD eee sel eet eth oor loseeee ene 1 6 11 


Carhart’s University Physics, volume one and volume two has been 
used pretty generally for the advanced classes in physics. Mr. Chapman, 
however, this spring used Reed’s which he considers better adapted 
for the agricultural students as it contains less mathematics than 
Prof. Carhart’s book. In the electrical engineering classes we have 
found Prof. Karapetoff’s Elements of Experimental Electrical En- 
gineering very satisfactory for much of our laboratory work. Franklin 
and Estey’s book, volume one, is used by juniors in direct current work, 
while Sheldon, Mason and Hausmann’s book, volume two, on alternat- 
ing currents has been used by the seniors. 

Due to the rearranging of the engineering classes which has been in 
progress for the last two years all engineering juniors will take some 
electrical work hereafter so that the work of the department will be 
somewhat increased next fall and winter term. It seems to me this is 
much to be desired as all engineering students come in contact more 
or less with the application of electricity in commercial work. 

Respectfully, 
A. R. SAWYER, 
Professor of Physics and Electrical Engineering. 
East Lansing, Mich., June 30, 1909. 
10 
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REPORT OF THE DEPARTMENT OF DRAWING AND DESIGN. 


President J. L. Snyder: 

Dear Sir:—In submitting this, my first annual report as head of the 
Department of Drawing and Design, I wish to preface it by reference 
to my friend, the late Professor W. 8S. Holdsworth. 

There has been an element of sadness to me in the discharge of my 
duties this year in the thought that I was called to carry on his work. 
I saw at once that I was taking up the work of a master hand and I 
cannot refrain here from expressing my appreciation of him as a teacher 
and organizer. If I can succeed in carrying out his plans as he would 
have done, I fee! that I shall be doing the best work for the college. 
The esprit de corps of the staff of instruction has been all that could 
be desired and also bears testimony to his efficiency. 

With Professor Chace Newman, so capable and so familiar with the 
details of administration, I was assisted very materially in my work, 
and enabled to continue the policies of Professor Holdsworth. The de- 
partment work has been carried on this year with the aid of the follow- 
ing teachers: Prof. Chace Newman, Miss Caroline Holt, Mr. C. H. 
Harper, Miss Isabel Snelgrove, Mr. N. P. Pope, Mr. C. C. Cobb, named 
in the order of seniority of appointment. The responsibilities were 
divided into those of the free-hand drawing under Miss Holt, the civil 
engineering drawing under Mr. Harper, and other mechanical drawing 
under Professor Newman. 

Miss Holt assumed entire charge, as heretofore, of the free-hand draw- 
ing, and the supervision of Miss Snelgrove in her classes. She also con- 
tinued the courses in the history of art, that to the sophomore women 
being slightly modified into the history of design. She is taking a course 
in the summer school of the Teacher's College in New York City in 
order to better fit her for her duties. 

Miss Snelgrove was secured for two terms’ work, the heaviest in the 
free-hand drawing. <A graduate of Olivet College, she began her teach- 
ing experience with us and succeeded so well that it was decided she 
be retained on the staff the next year. She is now continuing her art 
studies in Chicago. 

Mr. C. H. Harper, an exceedingly trusty and capable instructor, leaves 
us at the end of this year, much to our mutual regret, to accept higher 
salary elsewhere. 

An instructor by the name of Mr. C. H. Hiffert, appointed in the fall, 
left us suddenly at the Christmas holidays to accept higher salary in 
practical work; Mr. N. P. Pope succeeded him and completed the year 

very satisfactorily. 

Mrs. GC: Cobb, who had served the previous year, continued as an 
extra assistant, teaching six hours per week throughout the year. He 
has been appointed an instructor on the regular staff for the next year, 
having graduated in June. 

As stated, the courses have been carried on essentially as Professor 
Holdsworth had organized them, only some minor changes being made. 
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Descriptive geometry was changed to both a recitation and laboratory 
subject, one recitation and two drawing periods per week. 

With the steady increase in attendance and the diversified interests of 
the students taking work, it seems likely that the Drawing Department 
could, to advantage, increase its sphere of usefulness by broadening 
its courses to include industrial drawing and design. The change of the 
course in history of art to history of design, a step in this direction, 
met with great favor and seems to justify the assumption that such a 
change in the courses offered would be welcome. 

A new departure, undertaken experimentally this year, was to hold 
an exhibition of public school drawings at the time of the Interscholastic 
Meet, May 13th to 15th, inclusive. This was done under the conviction 
that it is the function of the college departments to cooperate with 
the educational interests of the state. The exhibition proved very suc- 
cessful, considering everything, some fifteen cities of the state sending 
exhibits, including Detroit and points as far away as Houghton and 
Marquette. It was visited by large numbers and proved, incidentally, 
to be quite an inspiriation to our own students. The expense was not 
great and it is hoped that it may become an annual event and an occasion 
of increasing interest as time goes on. 

Following are some tables which show the distribution of the students 
among the different classes, and the instructors: 


Fall term drawing classes, 1908. 


| 
Hours | Students 
Class. Subject. Instructor. umber per in 
Sane week. classes. 

Sub-treshmentass)- - sees ase 1. Free-hand drawing.......... Miss Snelgrove.......... I 2 39 
Sub-freshmen, Ag........... 1. Free-hand drawing.......... Prof. Newman..........- 1 2 37 
Sub-freshmen, Ag........... 1. Free-hand drawing.......... IProfes Wilko eet are Il 2 37 
Sub-freshmen, Eng.......... 4. & 4c. F. H. & Mech. drawing.| Prof. Wilson............ I 6 20 
Sub-freshmen, Eng.......... 4a. & 4c. F. H. & Mech. drawing.} Mr. Cobb............... II 6 19 
Sub-freshmen, Eng.......... 4a. & 4c. F. H. & Mech.drawing..| Mr. Hiffert.............. Ill 6 18 
Sub-freshmen, Eng.......... 4a. & 4c. F. H. & Mech. drawing.| Mr. Harper............. IV 6 21 
Hreshmen, Ags sac ttecisies es 1c. Free-hand drawing.......... Miss Snelgrove.......... I 4 37 
lo ING op oonaranoss le. Free-hand drawing.......... Miss Snelgrove.......... II 4 31 
ibigosinvan ING Doon oongeeoes 1c. Free-hand drawing.......... Miss HGltteey. cots cen Ill 4 29 
Nreshmens vA... acc. ce 1c. Free-hand drawing.......... IMissJHoltitire acct ts ete IV 4 35 
INreshmeniy Wisv-)- scene ass « 1b. Free-hand drawing......... MiceyBolieens aan eee I 6 43 
Freshmen, W.............:- 1b. Free-hand drawing......... Miss Snelgrove.......... Il 6 40 
Freshmen, Hng............-- 4a. & 4b. F. H. & Mech. drawing.| Mr. Eiffert.............. i 6 28 
Freshmen, Eng...........--- 4a. & 4b. F. H. & Mech. drawing.|} Prof. Newman........... Il 6 33 
Freshmen, Eng.............. 4a. & 4b. F. H. & Mech. drawing.| Mr. Eiffert............. Ill 6 31 
Areshment Hn gate scr re aston: 4a. & 4b. F. H. & Mech. drawing.} Prof. Newman........... IV 6 27 
Sophomores, Eng............ 5b. Dese. geometry............- IBrofeawilsonetcecetias tect I 6 25 
Sophomores, Eng............ BbaDescn geome trycscce sce s sec aM ELArpeIyea- (ceri e II 6 28 
Sophomores, Eng............ 5b. Desc. geometry..........--- Prof. Newman........... Ill 6 26 
Sophomores, Eng............ 5b. Dese. geometry............-. Mire Rittertsess semester IV 6 22 
Sophomores, W..<.......-.- le. Charcoal drawing........... Whale) imecasauepeuodec I 4 4 
JUMIOTS, BNE. 2 e\-)2)= «0 o » efernjers 6. Topographical drawing.......| Mr. Harper............. I 6 16 
dino Jhits Ane osenoecowor 6. Topographical drawing...... . Misyil anpenesaettletseiaes Il 6 20 

CUE Rep do Renner C UO BRINee DA Gu Ono Gee ea croc on rn a EE Ee C AeA Toner recocres XXIV 122 666 


Six instructors, full time; one instructor, six hours per week. 
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Winter term drawing classes, 1909. 


Hours | Students 
Class. Subject. Instructor. Number per in 
‘ 3 week. classes. 
Sub-freshmen, Ag la. Free-hand drawing.......... Profs.Wilsonen neers een I 2 33 
Sub-freshmen, Ag... la. Free-hand drawing.......... Miss Snelgrove.......... II 2 35 
Sub-freshmen, W............ la. Free-hand drawing.......... Miss Snelgrove.......... I 2 40 
Sub-freshmen, Eng.......... 4d. Mech. drawing............. Mri Cobbice.oeeren voce a 6 8 
Sub-freshmen, Eng.......... 4d. Mech. drawing............. MriiPoneseeremoasee sete Il 6 20 
Sub-freshmen, Eng.......... 4d. Mech. drawing............. Mr; Popes-ce-ce sete. Il 6 20 
Sub-freshmen, Eng.......... 4d. Meth. drawing............. Mr: Harper 2222. ine 8 IV 6 18 
Rreshmens Weta uso 1d. Charcoal drawing........... Missy Holter ante I 4 20 
Freshmen, W....-........... 1d. Charcoal drawing........... Miss Snelgrove.......... II 4 22 
HireshmensaWigtsce. teehee 1d. Charcoal drawing........... Mics sHoltun eases Ill 4 20 
Hireshmens Wise eiessacecte ne 1d. Charcoal drawing... ....| Miss Snelgrove.......... IV 4 16 
Freshmen, Eng.............. 4e. Mech. & Mach. draw ving. wei Mis Harpers. et ericacerr I 8 27 
Hreshmens Engen ec seen 4e. Mech. & Mach. drawing..... Prof. Newman..........- Il 8 35 
Freshmen, Hing Sie toe 4e. Mech. & Mach. drawing..... Mrs\Harper,.eocenienee Il 8 27 
Freshmen, BM ears se mrateen 4e. Mech. & Mach. drawing.....| Mr. Pope............... IV 8 25 
Juniors, Yi ads ie PN ha 2b. History, Art, Elective....... Missi olin a eee eee I i 17 
Juniors, Bing rer annaeee 7. Shades, shadows & prospective] Prof. Newman........... I 8 17 
JOO FS, ION So- se Se Aes he onal 7. Shades, shadows & prospective] Prof. Wilson............ Il 8 18 
Motalles sce pvr. ada eee tors dais heer RE Ge pared eRe art a eis Rete esa ree XVIII 99 418 
Six instructors, full time; one instructor, six hours per week. 
Spring term drawing classes, 1909 
Hours | Students 
Class. Subject. Instructor. Number per in 

SHH week. classes. 
Sub-freshmen, Eng.......... 4f. Mach. drawing.............. Mr Popeseraer een cecniee il 6 27 
Sub-freshmen, Eng........... 4f. Mach. drawing Set hot tee Aae Prof. Newman........... II 6 35 
reshmen Pngsenor ees ee 5a. Dese. geometry Mr Starmen.etn cece cee I 6 30 
* Freshmen, Eng.............. 5a. Dese. geometry Prof. Newman........... Il 6 29 
Mneshrmen*Pinpoees ee en antes 5a. Dese. geometry TCobbRe eee terre te Ill 6 27 
Freshmen, Eng.............. 5a. Desc. geometry IMrSRonestascratrsere lie IV 6 30 
Freshmen, Eng.............. 5a. Desc. geometry Prof. Wilson Vv 6 27 
ireshmensshng seen denne: 5a. Dese. geometry Mr. Harper VI 76 15 
Sophomores, Ag..... 3b. Mech. drawing..... ProfeaWilsonumeaees sete oe I 6 28 
Sophomores, Ag 3b. Mech. drawing............. Ma Popeteenr cence II 6 25 
moophomores,) Wisse scck eons: 3a. Mech. drawing............. PMIksth Oller ser ene nee I 4 18 
Sophomores, W............. 3a. Mech. drawing............. IMissaHloltinmemerenen era II 4 21 
Sophomores, W............- ZASHIStOEV WAT Use datos cee soe MissiHoltsene eee eee I 3 39 
Juniors & Seniors, F., Ag. W..| 3c. Topographical drawing...... MiriElarperter eeceeecse I 10 14 
FUG EI SA an yay he er E> tet eens Ack Piet A ae rk UD Sp an i ded nS a ce XIV 81 375 


Five instructors, full time; one instructor, six hours per week. 
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Table showing increase of student hours. 


Instructors. Total Total 
eat ours students. 
Year. Term. ——| Sections. per for 
Full time. | Part time. week. term. 

MOO eth sso. 8 Ball Soe ease ee icacha tks eae Salle le Dieser ots 12 54 22 

Oc ole d Blk. AWVATON Sy el ieee cen Reyna wes ee 3G i dvegitens 14 76 267 
TOO QE Rae vst: SDEIMS ee cyetts cust ooies Bd towed ot aietebasete 6 30 133 
TOO aareae sons Halle comes cpaschetoreg st «tect tceet 3 1 Glsees) 16 if 449 
NO OS erckhs caucus IWIN TET acto aki See ence Bad SH Ea ae cea te 11 73 302 
MOOS Ae eee a SPL eae depeke ane Areca Sis ope eceyteenmedens 8 44 191 
NGOS Ee ae cick Haley ais eteay ots clei s Deen 3 | 1 (1 sec.) 14 69 515 
TO OAM eek occ. IWrintenners stops Pracles 3 | 2 (2 sec.) 12 68 | 349 
MO OA vetsve ies sv: Spring te seo Nace eee 3) | 1 @' sec.) 12 52 294 
MOO 4st i. Sets, 3 Mallat Sherciy ate oe eta cea’ a rak one 13 63 391 
OO Sheers IWAMT OT ccied cy deiseepeeos cee AO eee aren vee 12 64 342 
MO OQSR a Nae SDIIMOLER Dae ern re Aen ae eae gC RE aces AS 13 69 239 
QOD us toss eccoes Bally. at eee mie ese Aan eure ene 14 64 358 
TUS) OY cee ereeaicienaie WAGE) ore rai eae Sala e titans Aisle Mer diopsytetec te del 78 267 
NGO Ge eetenss: teste SDrIM ohare nck ek ber tnegroe AAR wens 8 41 195 
1G O Ge eresemte oes DE eecic srsttoncinkcs orGrsne Ooms zB ees Peceeroaoss 11 59 240 
HOO ere ere Winterset? a cicierntinnets eames Alvaro. ae. otenenete L2 7 310 
INO (ac.4 00 dc SDPIU Part ower oe 3 1 9 AZT 227 
NO OMrseu seater. LD Eee eo oe ecien Ot Seer Ae 4 3 19 94 542 
MOOS Rs Ae oes Wii beret ore aes ane ee 4 3 18 115) 445 
NOB Blots ctl SPRING Sa a set cierto cree ate 4 1 11 68 - 258 
GOST aaaees LOE ee sa 2 eterno Ose eco enters 6 1 24 122 666 
ICY} Vase ee Winter: serkesst fenton coe 6 1 18 S9 418 
NQOOF es Ss a as SDE ES execus ache Seis or ok 5 | 1 14 81 375 


The last table is given to show the rate of increase and decrease of 
the students receiving instruction in the department for the past eight 
years. There has been fluctuation but a total gain from the beginning 
of 180 per cent. And in this connection, it is significant to note that the 
instructional force has hardly kept pace with the general increase; al- 
though but slightly behind it. The department has now two of professor 
or assistant professor grade and four of instructor grade. With moder- 
ate increase, the addition of an instructor or two will probably be ade- 
quate to properly care for the work. 

Very respectfully sumbitted, 
VICTOR T. WILSON, 
Professor of Drawing and Design. 
East Lansing, Mich., June 50, 1909. 
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REPORT OF WOMEN’S DEPARTMENT. 


To the President: 

Dear Sir :—The year just closed showed an enrollment in the Women’s 
department of two hundred thirty-two women, which necessitated the 
use of two outside houses for rooms. Class rooms and laboratories have 
been crowded also, although the large incoming classes required a divi- 
sion of sections and increased teaching force. 

Miss Kate M. Coad, a graduate of the class of 1905, was secured as 
senior instructor in charge of domestic art. Miss Coad had taken addi- 
tional courses in the University of Chicago and has built up the work 
in this department very successfully. During the summer of 1908, Miss 
Chapman tendered her resignation, but fortunately for us she returned 
for the first few weeks of the year to assist in the work of organizing 
and classification of new students. Her successor, Miss Mable Long, a 
graduate of the New Haven Physical Training School, was necessarily 
late in arriving but has been a very efficient worker. 

Our teaching force, with average number of hours per week, has been as 
follows: Miss Freyhofer, musical director and director of the college choir, 
21; Miss MacDonald, domestic science and steward of department dining 
room, 10; Miss Coad, domestic art, 20; Mrs. Peppard, domestic art and 
domestic science, 22; Miss Kedzie, domestic art (giving half time only), 
15; Miss Long, physicial training and health officer, 15; Miss Hopson, 
music, 21; Mrs. Georgia Woodman, music (fall and winter only), 10; 
Mrs. Martha Barber, home nursing (fall term only), 2. 

The experience of the past year with special students confirms the 
opinion formed before, that until we can maintain a special course in 
Home Economics of one or two years, it is unwise to continue the present 
policy of admitting specials. The last catalog makes this definite state- 
ment, “Unless conditions are exceptional each applicant is expected to 
enroll as a regular student.” Adherence to this rule is the part of wisdom 
for the present. 

The dean of the department has made several trips during the last 
half of the year, by invitation, usually of Women’s Clubs, to present to 
the high school girls and their mothers the work of the department. 
It is evident that the women of the state are unaware of the scope of 
the opportunities afforded. We need the enlightened interest and co- 
operation of the great body of Michigan women to carry on the work 
that is possible at this institution. 

Respectfully submitted, 
MAUDE GILCHRIST, 
Dean of the Women’s Department. 
East Lansing, Mich., June 30, 1909. 
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REPORT OF THE DEPARTMENT OF CHEMISTRY. 


President J. L. Snyder, 
E. Lansing, Michigan. 
Dear Sir—According to the custom I herewith present my report of 
the Chemical Department for the current year: 
The accompanying schedule shows the classes held and the number 
of students registered in each class. 


FALL TERM, 1908. 


Classes. No. of students. 
General Chemistry: 

1 Dugheahaleres ctl Gl daw) use(2ha eer coerce: Coen aise AES UENENA seach Gla omicenany mate cent amo, cere Gre ate, 183 
Agricultural and Forestry (Freshmen)...... FO aa te Pen nab ohio ene 133 
IWOmmeTI (SOPH OMONES) coer cher alscoraset eee ean ore Lees aoe ere peek uci ie aete aan: 43 

359 

Organic Chemistry: 
Moricult urale(SOPMOMOLES eo garecctere: crea tse a ol chose ane eerie Glstelstence ar ateded eee neecietee ees 76 76 
UT oY Fe eee th oh 5 AO ie ORO ac kee ctr ieee eer CUTER Gen Rene AO ME tind oot by oo Oi eae BG 435 
WINTER TERM, 1909. 

Classes. No. of students. 
IMineralozyerChemistirya san (HRESh Mem eenmissvacesicr eisuaevackcealarsicre sence eieietenaniernenors 162 
QualVAnaleswomen—Chemisirys2) (Mreshmen)).45.:6-e-.6 cs ss ss tee soem ore 40 
OualyAnalemen—- Chemistry CE TeSMIMNC IM) hee, orate ee) lerelegete celery) tree ice ene 130 
Aericultural Chemistry, 4) (umion elective) irc). <1 cies ete sees + el eaiely ete) lle 3: 
Dany, Chemistry, eAewllcy(Senionmelective) sense oleae o ciclo lekker) eto -y enc hiea earaee 9 

HG} Hl CRP Re BOR les str MR Oe ROT CRON LCR OIE CAFE RCRO IO Cu ooR Ae NAND MP ASe erecta etic whee nti, woos a re 374 

SPRING TERM, 1909. 

Classes. No. of students. 
inrinecring:Chemisthyn5 by CMreshimie ml) peteterctene wiensteReena er etelekeeoi meee emecrcre ieee iene 170 
Qweyonrs ANoeils, Caicsacrinay &) (Gino QeCnhye)\“conasecopeccnsoucanccencuugopecnoGee 16 
Domestic Science Chemistry 4, women (Senior elective) . . 12 
AnIMalENUtripions AL oan (SCMOLIClECHIVE) ere crela steele ataleiela) ote sleet =) ciel ioe aed 14 
OrzaniciChemistryass women (SOPWOMOLES) eer aces sees aye ene oie cee ce eee ene ee 33 

LS 0) ifr) Uarareste hesices GEE ROSCA CRON OTORC SER DIES ERC ENCE NTA Rear enn eh ath Pe ier Panne Sete oY 3k RRS dole 245 


In addition to the work with the regular college students above 
scheduled a series of twenty-four lectures was delivered during the 
first eight weeks of the winter term to a class of eighty-five short 
course students on simple chemistry of the farm. At the close of the 
course a brief review and an examination was given. 

The average number of students per term doing laboratory work and 
receiving instruction was 350. To do this necessitated so far as lectures 
are concerned, a repetition of the work in General Chemistry, the same 
lecture of necessity being given three times. The number of lectures in 
General Chemistry was cut from five to three per week and in place of 
the two lectures thus omitted a quiz hour was held which I found has 
been of much benefit to the students. The year 1908-1909 has given us 
the largest number of students to handle and indicates very clearly to 
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us that the limit of capacity of the laboratory has practically been 
rcached. Therefecre during the next two years arrangements must be 
made for increasing the capacity of the laboratory. To do this I rec- 
ommend that the somh portion of the building be added to, both on the 
east and on the west sides affording additional laboratory and 
lecture room space. Our largest lecture room now accommodates but 
150 students. We should have one which would readily accommodate 
250. The laboratory building while old is still entirely serviceable and 
I think that the additions can be made to it with safety and economy. 
These additions, however, should not be of the nature of a third story 
in my judgment. : 

The usual amount of investigational work for various citizens of 
Michigan has been carried out and reported upon including many 
samples of water, soils, fertilizers, feeding stuffs and various articles 
of commercial interest. 

During the year just closed the staff of the department has _ been 
composed as follows: 


Assistant Professor: H. 8S. Reed. 

Instructors: A. J. Clark, W. H. Parker, T. W. Mason and J. Wer- 
show. | 

Stenographer: E. A. Goodhue. 

Caretaker: Geo. Churchill. 

The assistance of all these I especially desire to acknowledge. 

Respectfully submitted, 
FRANK 8S. KEDZIE, 
Professor of Chemistry. 

East Lansing, Mich., June 30, 1909. 


REPORT OF THE DEPARTMENT OF ZOOLOGY AND PHYSI- 
OLOGY. 


To the President: 


Sir—I have the honor to submit herewith the annual report of the 
Department of Zoology and Physiology for the year ending June 30, 
1909. 

There have been two changes in the teaching force of the departmenc 
Since my last report. Mr. J. R. Kelton, who had served very accept 
ably as instructor in zoology for two years and had been reappointed 
for a third year, resigned during the summer vacation in order to ac- 
cept a much more lucrative position elsewhere, and Mr. Lee W. Harring- 
ton, a recent graduate of the University of Michigan, who came highly 
recommended, was selected to fill the vacancy. During the fall term it 
became evident that the work of the department was entirely too heavy 
for an instruction corps of but three men, and an additional instructor, 
Mr. B. B. Roseboom, a recent graduate of Hamilton College, N. Y., was 
employed at the beginning of the winter term and continued until the 
end of the year. His work proved satisfactory and he has been retained 
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for the coming year. A student assistant, Mr. Glenn A. Gilbert, was 
also employed during the spring term at department expense. 

Even with this addition, however, the department is not able to 
keep its work up to the standard of efficiency formerly maintained, 
and at least one more regular assistant must be added to the teaching 
force this fail. I would also renew my request of last year for the em- 
ployment of a museum assistant and preparator, without which it will 
be quite impossible to keep up the museum collections and make them 
fairly useful to the students and to the general public. Such an assist- 
ant would not only save us most of the small expenses now incurred for 
the mounting of local specimens, but would enable us to enlarge our 
Michigan collections and make them measurably complete, which in 
my opinion is one of the most important functions of such a museum. 

An examination of the following schedule of classwork for the past 
year will show the basis for the statements just made as to the teach- 
ing work of the department. 


Schedule of class work, 1908-1909. 


: ; Number 
Term. Subject. Course. Class. RGEST. Instructor. 
Balliseveateceon |PeOlO Py las oe2ecncte ne ote Agriculture, Forestry... Sophomore........ 70 | Barrows. 
Myers. 
Bal bres 3 ee Geolopytlasaac-curnnc ss Agriculture, Forestry...) | Junior and Senior.. 27 | Harrington. 
HAMS eae sjcrec Geologyallbss.e-cbiasereac Home Economics...... Sophomore.......... 30 | Barrows, Myers. 
ae ey et Physical Geography la...| Agriculture, Forestry...) Sub-freshmen....... 72 | Myers, Harrington. 
Ral ate ert Physical Geography 1b...| Home Economics...... Sub-freshmen....... 34 | Harrington, Myers.. 
00 Lea eects Pe leraylllsera socune se Home Economics...... JUMIOLY aoe eee 11 | Myers, Barrows. 
Myers, 
Winter....... JAmstomMyalares .)..s.isieiee Agriculture, Forestry...) Sophomore.......... 69 Harrington, 
: Roseboom. 
Winter....... Anatoniyl Dia. onieleteerte Home Economics, ..... Sophomore,......... 32 | Myers, Roseboom, 
Winter....... Zoology 2a (Embryology).|. Agriculture, Forestry...| Junior and Senior... . 26 | Barrows, Myers. 
Wintersesee- Geology ais i iaeicte cts wns Agriculture, Forestry...{ Senior.............. 6 | Barrows. 
Spring....... Zoology la..............| Agriculture, Forestry...} Freshmen........... 129 | All instructors. 
Spring....... HLoology: Wie nccetesce Home Economics......} Freshmen........... 67 | All instructors. 
r J Barrows, 
Spring sees ZOO RY) San aes se «8 Agriculture, Forestry...| Junior and Senior... . 25 | {4 Myers, 
; ; : | Harrington. 
Spree DOOR YAaDssaree assis veers Home Ecomomics...... Junior and Senior... . 11 | Barrows, Myers. 
Summer...... Ornithology............. Summer school,....... Normal Teachers. .. . 10 | Barrows. 
otalinumisencmstudentsety terre teen me eens sicher Tecate eae 619 


The number of students handled during the college year of 1907-1908 
was 370, the number in 1908-1909, 619, or an increase of more than 
67 per cent, while the teaching force was only increased from three to 
four, or 33 per cent. 

This large increase in the number of students is in part due to the 
larger entering classes, but also to the transfer of the sophomore 
zoology (Zoology 1a and 1b) to the freshman year, a change which, as 
noted last year, was made against the protest of the department, and 
has proved to be unfortunate in more than one respect. It is greatly 
to be hoped thai whatever may be the place assigned to elementary 
anatomy and physiology in the future, the zoology may follow instead 
of preceding it as at present. I would also urge most earnestly that 
in the courses in agriculture and forestry, at least two full terms of 
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zoology (exclusive of entomology) be required, together with two full 
terms of mineralogy and geology. No amount of elective work in the 
junior and sophomore years can take the place of the foundation work 
in the sciences, and the present amount and arrangement of this science 
work, in my opinion, is far from yielding the best results. 

As a natural consequence of the large increase in the number of 
students and the attendant multiplication of sections for laboratory 
work, our quarters are now altogether too small and it will be necessary 
to find class and laboratory rooms elsewhere for one or more subjects. 
During the coming fall term the classes in physical geography probably 
will be held in the new agricultural building if suitable rooms there 
are finished in time, but before another year it is extremely desirable 
that a laboratory specially equipped for work in mineralogy (including 
blowpipe analysis) and geology be provided. At present it is necessary 
sometimes to use the same rooms on the same days for anatomical 
zoological and geological work, thus entailing a large amount of rapid 
shifting and rearranging of apparatus and material, with considerable 
loss of time and a necessarily high percentage of wear and tear on the 
equipment. 

It is a pleasure to be able to record the fact in this connection that in 
spite of the heavy work and long hours all the members of the depart- 
ment have shown commendable zeal in the performance of their several 
duties, and almost without exception deserve the highest praise for suc- 
cessful work. Making due allowance for the magnitude of the work 
and the difficult conditions under which some of it had to be done, 
it may be safely said that the results have exceeded the most sanguine 
expectations. 

Respectfully, 
‘ WALTER B. BARROWS, 

Professor of Zoology and Physiology and Curator of the General 
Museum. 

- East Lansing, June 30, 1909. 


REPORT OF THE DEPARTMENT OF HISTORY AND ECONO- 
MICS. 


To the President: 

I have the honor of submitting the following report concerning the 
Department of History and Economics for the year 1908-9. 

The total number of enrollments in this department during the year 
was 1,618, distributed as follows: 

By terms. Fall 394; winter 711; spring 513. 

By classes. Sub-freshmen 222; freshmen 657; sophomores 303; jun- 
iors 225; seniors 108. 

By subjects. History 773; Economics 653; “Education” 16; Political 
Science 118; Sociology 38. 

The total number of hours taught during the year was 2,470 divided 
among the three terms as follows: 
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Fall 622; winter 948; spring 900. 

By subjects. The number of recitation hours during the year 
equalled in History 1,272; in Economics 828; in Education 60; in Politi- 
cal Science 240 and in Sociology 60. 

A new teacher, Mr. Hector MacPherson, was added to our teaching 
staff during the year and another, Mr. Shepherd Leffler, was appointed 
to take the place of Mr. McAlvey, who resigned at the beginning of the 
year—otherwise the personnel of the department has remained un- 
changed. 

The subject of Sociology, under the care of Mr. MacPherson, was 
taught for the first time at this college during the spring term. An agita- 
tion has been under way for some time among the various agricultural 
colleges toward encouraging the study of the social surroundings of the 
farmer. None of these institutions have wholly neglected the business 
aspect of the farmer’s life and courses in Economics have been given in 
these schools from the very beginning. Indeed in recent years the suitabil- 
ity of such courses to these schools has become so apparent that they have 
became highly technical and courses in agricultural economics may 
now be found in the curricula of many colleges and universities. On 
the other hand other institutions while presenting no formal courses 
entitled“Agricultural Economics” use illustrative material drawn from 
farming in presenting elementary economics and emphasize the aspects 
of the ‘subject which deal with the interests of the farmer. 

But rural sociology is of more recent origin and is presented at 
present in only a few schools. It aims to acquaint the country 
dweller with his proper relations to the church, the school, the com- 
munity and the community organizations. The questions of pauperism, 
vagrancy and of crime are of no less significance to the farmer than to 
the city dweller though it is a remarkable fact that the investigations 
of most sociologists have hitherto been confined largely to the study of 
these questions from the city standpoint. The study of Sociology is 
commenced therefore at this place under the conviction that it offers 
something very useful to the future agriculturalist. 

President Roosevelt urged the especial attention of the Rural Life 
Commission, which he recently appointed, to the phases of farm life 
which had to do with the social or community side and the whole sub- 
ject has been much advanced by the treatises recently published by twa 
members of this commission. The treatises are entitled Chapters in 
Rural Progress, and the State and the Farmer and are written by 
President Butterfield and Director Bailey respectively. 

No departmental problem has been so pressing for solution during 
the past year as has that of the proper distribution of teaching hours 
to members of the department. The problem is all the more difficult 
too, because of the laws of established rule at this place which govern 
such matters, and a rule of the sort needed has been of slow development 
through the extreme variations among the various departments as to 
laboratory or class work, lecturing or text-book teaching and as to the 
amount of general or departmental work for which members of the de- 
partment are responsible. The nature of the subject presented too, 
causes important variations. Mathematics an “exact science” for 
example, and grammar do not change appreciably in subject matter 
from year to year while many of the other sciences are so unceasingly 
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reshaped by growth that one who teaches them must periodically re- 
learn his subject matter. 

Economics, Political Science and Sociology are studies in this depart- 
ment which answer to the description just given and the teachers of all 
of these subjects find their material differing widely from year to year. 
This variableness in material makes the lecture method of presenting 
these studies almost unavoidable and a species of informal or conversa- 
tional lectures supplemented by quizzes from a text-book has proven the 
best way for teaching these subjects at this college. This method of 
teaching is further dictated by the fact that the students to whom 
this work is given are properly advanced students—juniors and seniors 
—and therefore are not only capable of benefitting from the lecture 
method but also fairly exact something more than mere text book 
routine from their teachers. 

Under the circumstances of presenting the courses in this department 
in the way which has been described, it has long been found that fifteen 
hours per week is the very maximum of time that an instructor can 
efficiently teach these subjects to such students and it is highly probable 
that by shortening this time the instruction would be sufficiently im- 
proved in quality to more than equal the diminished quantity. It is 
much to be hoped that some settled policy may soon develop which will 
properly determine the constituents of a day’s work for college teachers. 
It seems timely for many reasons to enlarge here upon the inquiry as to 
which of the two kinds of economics, to which reference was made in a 
preceding paragraph, should be taught at agricultural and engineering 
colleges. The place of economics as a cultural study in the curriculum 
of the modern college seems assured since it affords similar materials 
for teaching purposes as that furnished by any other science. But 
it seems demonstrable that it is the practical usefulness of the subject 
in these days of insistent economic problems, class strivings and social 
questions which has caused within a decade the manifold additions to 
the economic courses offered in our colleges and universities. College 
students are interested in these matters and want to understand the 
principles and forces which govern economic matters. The problem of 
selection becomes indeed an ardous one to the college instructor when 
confronted with the task of choosing the three or four phases of econ- 
omics which he is allowed to present from the seventy or more now 
offered by the modern university. 

The selection at an engineering and agricultural college, pacer 
is commonly limited to a choice between specialized phases of economics 
which bear closely upon agriculture or engineering as the more general 
and elementary features of the subject. At this college the choice has 
been made in favor of the general presentation both because of the 
greater disciplinary value from the better elaborated elementary pria- 
ciples and also because it is believed that the future agriculturalist or 
engineer should be interested and instructed in social problems as 
a citizen and member of society first and foremost, rather 
than as a mere technicist. The question is the same with econ- 
omics as it is with any of the other sciences which have useful appli. 
cations: should the science come first in class room presentation and the 
practical features later, or should the order be reversed. It is much to 
be feared that in many college schemes of study in which courses in 
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agricultural and engineering economics predominate to the exclusion of 
all others along social lines, that the presentation must be largely dog- 
matic. 

The utmost praise is due to the assistant members of this department 
for the fidelity and industry with which they have done the work which 
has fallen to them. Mr. Ryder has been relieved from teaching the sub 
jects pertaining to the course in “Education” through the establishment 
of the department of education and will henceforth give his entire 
time to history and political science. Mrs. Hendrick has been enabled 
to teach English history almost exclusively throughout the year and the 
opportunity to specialize in this way must necessarily result in more 
efficient teaching. No small share of the facility with which this de- 
partment has handled the largely increased numbers of students who 
have within the past two years came into its charge, has been due to 
the willingness of the associate teachers to sacrifice their inclinations 
and interests for the good of the work. 

Respectfully submitted, 
WILBUR O. HEDRICK, 
Professor of History and Economics. 
East Lansing, Mich., June 30, 1909. 


REPORT OF THE DEPARTMENT OF ENGLISH AND MODERN 
LANGUAGES. 


President J. L. Snyder, East Lansing, Michigan: 


My Dear Sir:—The college year 1908-1909, began with the following 
instructors in my department, of whom the first five had been with us 
the preceding year: Professor E. 8S. King, Miss Norma L. Gilchrist, 
Miss Helen Michaelides, Mr. W. W. Robinson, and Mr. J. C. Paltridge; 
Mr. C. R. Mann, Mr. A. E. Fish, Mr. P. M. Bauknight, and Mr. Herman 
Hensel. In January the additional work required of the department by 
the introduction of the new course for engineers necessitated the secur- 
ing of Mr. Laurence B. Brink for work in English and Mrs. George A. 
Robson for three-quarters work in German and English. Mr. Bauknight 
was compelled by illness to resign the first of April. The department 
was fortunate in securing an experienced instructor, Mr. Roscoe Gilmore 
Stott, to take his place. All of these instructors, with the exception of 
Mr. Mann, now expect to be with us during the ensuing year? 

Even with this increased corps of instructors the work of the depart- 
ment has necessitated a schedule which practically filled the time of 
instructors, making it impossible for them to continue the development 
of individual instruction for inexpert students. This individual instruc- 
tion, the vital touch between student and teacher, seems to me to be 
one of the essentials of effective college work, and I have been exceedingly 
anxious that in the English Department it might be fully developed. 
I trust that the coming year will enable us to do far more of this kind 
of work than has been possible during the past year. 
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The illness of instructors at various times has added considerably to 
the burden of those who remained well, it being practically impossible 
to bring in an assistant temporarily. At one time during the spring term 
three of our force were away ill, and yet the other instructors carried 
the work with the omission of scarcely a recitation. The question of 
illness as the department increases is becoming one of considerable con- 
cern. It is almost necessary to carry one more instructor than is 
normally required in order that the distribution of classes when an in- 
structor is ill may not work unreasonable hardship on those who are 
blessed with health. 

Throughout the year the department has been hampered by lack of 
recitation rooms. With twelve members the department has at its 
disposal only three recitation rooms. . Additional rooms must be found 
wherever possible. During the year we have been in every building on 
the campus containing recitation rooms. For an instr uctor to look after 
the details that must follow a recitation and to pass from the Women’s 
Building or the Horticultural Building to the fourth floor of the 
Engineering Building, within the five minutes between classes, is a 
physical impossibility; and yet such changes have been required almost 
every hour during the year. It is hoped that the completion of the 
Agricultural Building will be accompanied with the assignment to this 
department of at least three additional rooms to which the department 
will have primary right. Where these rooms are located is immaterial ; 
but that the demand for them is imperative you will readily see. 

During the fall term 1476 students were registered in the study of 
English; 110 in the study of German; 37 in the study of French. 

During the winter term the number of students was as follows: Eng- 
lish, 1,357; German, 206; French, 31. During the spring term 1,161 
were registered for English; 171 for German; 28 for French. The total 
number in the fall term was 1,623; in the winter term, 1,594; in the 
spring term, 1,360. The average total enrollment for the year was 1,526. 
The average cost of instruction per student in the department was $6.57. 

I am still looking forward to a time when we shall be able to introduce 
into our work in German and French the language phone. I have 
recently given some additional attention to the use of the talking ma- 
chine in ‘the teaching of modern languages and I am more than ever 
convinced that it is “desirable. Many of the foremost institutions are 
using it, and its value is beyond question. With us, its use, however, 
seems dependent upon rooms; and rooms are lacking. 

It is with pleasure that I record the fact that we were again victorious 
in our intercollegiate debate with Ypsilanti State Normal College. This 
is the third successive year in which we have won. While the debate 
for the first time was under the general management of the debating 
society, the department has necessarily had much to do with the training 
of the contestants. To Mr. Fish belongs special credit for this work, 
as to it he gave more time than did any other member of the department. 
The representatives this year were Mr. C. L. Nash, a senior agricul- 
tural student, Mr. J. C. DeCamp, a junior forestry student, and Mr. E. 
E. Kurtz, a junior engineer. Last year all of the members of the team 
were junior agricultural students. None of them, however, were can- 
didates for the team this year. 
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Mr. ©. J. Oviatt, student in agriculture, represented the college in 
our state oratorical contest and Miss Shirley May Gardner represented 
the college in the state oratorical contest for women. This is the first 
time we have been represented in the women’s contest. Both of these 
representatives were members of the senior class. Although neither was 
so fortunate as to win first place, both of them were in every way a 
credit to the. college. Next year this college will entertain the state 
oratorical contest, and our intercollegiate debate with Ypsilanti will 
also be held here. 

During the winter term a course in oration writing was inaugurated 
for all sophomore men. Through the courtesy of the Funk and Wag- 
nalls Company a $30.00 copy of the Standard Dictionary was offered 
as a prize to the member of this class who should prepare and deliver an 
oration adjudged most worthy of such a prize. Forty men volunteered 
to contest for this prize, from whom by preliminary contests ten men 
were selected for the final contest, which was held on June 16. At this 
contest Mr. George Harris Collingwood, an agricultural student, re- 
ceived the first prize. The second prize, a ten-volume set of the 
“World’s Great Orations,” offered by the English Department, was 
won by Mr. W. R. Walker, an engineering student. For the department 
and for the college I desire in this public way to express our apprecia- 
tion of the courtesy of the Funk and Wagnalls Company for the 
splendid prize which they enabled us to offer in this contest. 

We hope to make this sophomore oration contest an annual affair 
with appropriate prizes. We believe that it will foster and develop 
oration writing in this college in a way which will be of the utmost 
value to the young men who do the work. 

In the matter of public speaking we feel that our young men are 
deprived of both incentive and opportunity to an unfortunate degree. 
Would it not be possible for an arrangement to be made by which 
students could make brief addresses before Farmers’ Institutes, 
Granges, Farmers’ Clubs, ete., making known to the agricultural inter: 
ests matters of moment in the development of the science of agriculture, 
as well as matters of practical farm value along the line of engineering 
science? It seems to me that some work of this kind would be “valuable 
both in giving the young man opportunity and training and also in 
making known to the world something of the real work of our college. 
Through the achievements of our students we are known to the world 
almost exclusively by our athletic teams. I would not for a moment 
decrease this avenue of interest, but I believe some such additionai 
avenue as I suegest would be of no little value. 

In general I believe that the work of the department during the year 
has become more practical. For the benefit of students who do not 
spell well, during both the winter and spring terms, a daily class for 
fifteen minutes was held at an hour available to every student. Special 
emphasis has been given in the sub-freshmen and freshmen years to the 
most practical kind of letter writing. In various other ways we 
are endeavoring to make the department give the kind of training 
which will make our graduates able to command respect because of 
their power of oral and written, expression. Matters of this kind are 
often taken for granted in college work in English, and are conse. 
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quently not sufficiently emphasized. We hope that in the future we 
shall be able to give to this side of our work even greater emphasis. 

The members of the department who were with us during the college 
year 1907-1908 came to the work this year with a knowledge of details 
and conditions which made their work especially valuable. The persons 
who came into the department for the first time have manifested skill 
and discernment in mastering the situation and have proven satis- 
factory teachers. All in all. the department was unusually fortunate 
in securing good teachers in the instructors hired during the past vear. 
For every member of the department force I have only praise. With so 
many of them returning for the coming year I believe we can do the 
best work in the history of the department. During the year past every 
one has striven for the welfare of his students. In the year to come 
they will strive no less earnestly, and the experience of this year will 
bring even better returns for their labor. They do not expect thanks, 
as they have only done their duty. To each, however, I desire to ex- 
press my sincerest appreciation. 

To the State Board for the appropriations made to the department, 
and to yourself and the other executive officers of the college for un- 
pumbered courtesies of every kind I wish to express the thanks of the 
department. 

Yours most respectfully, 
THOS. C. BLAISDELL, 
Professor of English and Modern Languages. 
East Lansing, Michigan, June 30, 1909. 


REPORT OF THE DEPARTMENT OF ENTOMOLOGY. 


President J. L. Snyder: 

Following is a brief report of the work done by the Department of 
Entomology during the year 1908-9. 

Six regular courses have been given during the year, besides a course 
of lectures during the summer school for County Normal teachers and 
two courses during the winter short term, making nine courses in all. 

The addition of a set of wall charts to the equipment has made the 
work much easier and it is hoped that we may be able to make more of 
these charts ourselves during the coming year. The collection has grown 
slowly as has also the permanent equipment in other ways. 

During the year Mr. M. A. Yothers has assisted very efficiently as 
instructor and the writer wishes to extend his personal thanks and 
appreciation for the same. 

Respectfully submitted, 
RoE BEET 
Professor of Entomology. 
East Lansing, Mich., June 30, 1909. 
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REPORT OF THE DEPARTMENT OF VETERINARY SCIENCE. 


Pres. J. L. Snyder, Michigan Agr’! College: 

Dear Sir—I have the honor to submit the following report: 

During the past college year classes have been conducted in this 
department much the same as in past years except that the freshmen 
have been required to take two hours work during the spring term in- 
stead of sophomores taking two and one-half hours work during the 
winter term as before. The work selected for this purpose has been 
a course of lectures on the conformation and soundness of animals, 
especially the horse with suggestions for examination of animals at 
sales. 

With the opening of the ensuing school year more room will be avail- 
able in this building in which I hope to be able to establish a small 
pharmacy and dispensary in connection with the department wherein 
drugs required for the treatment of the college stock may be kept in 
suitable amounts. This would seem advisable when the amount of 
medicine required annually is considered, and especially so in view of 
the fact of the necessity oftentimes of immediate attention to such 
matters which thus far we have not been able to secure. During the 
past year some additions have been made to laboratory equipment, 
largely in the nature of operating instruments and securing devices. 
The budget already submitted, if fully allowed will make possible the 
completion of this part of the department so far as the demands made 
upon it are concerned. During the past year the publications belonging 
to the department have been partially catalogued. This together with 
the stenographic assistance have been accomplished by student labor 
and which during the time they could be utilized, has been satisfactory. 

The demands made upon this department in correspondence, case 
reports, ete., requires a more elaborate office equipment than is now 
possessed and it is sincerely hoped that this may be amply provided for 
in the next department appropriation. Appropriations for running 
expenses for the department have been, hitherto, wholly inade- 
quate for the needs of the department and the matter of department 
traveling expenses is deserving of considerable consideration since there 
are many instances occurring during each year which should receive 
more than passing attention Dy correspondence or otherwise from this 
department. 

With reference to class room equipment which was mentioned in last 
year’s annual report no additions have been made. In this respect the 
department work is seriously hampered as the present equipment of 
class room is not sufficient to demonstrate even the more common con- 
ditions and structures to say nothing of those of interest to students 
electing this work in the junior and senior year. It is hoped that this 
feature may be Seon to the students during the ensuing year. 

Respectfully submitted, 
L. M. HURT, 
Professor of Veterinary Science. 
East Lansing, June 30, 1909. 


90 STATE BOARD OF AGRICULTURE. 


REPORT OF THE MILITARY DEPARTMENT. 


President J. L. Snyder: 

Sir—I have the honor to submit my report of the Military Depart- 
ment for the year ending June 22nd, 1909. 

During the first half of the fall term the new cadets were instructed 
in the school of the soldier, being divided into squads of eight, and 
instructed by sophomore cadet corporals, the instruction being super- 
intended by the senior cadet officers. The remainder of the old cadets 
were instructed in company drill, close order by the junior cadet 
officers. 

The last half of the fall term the new cadets were drilled in the 
armory under their cadet officers in the school of the squad and com: 
pany. The sophomores were given a course of ten lectures in Field 
Service Regulations, embracing particularly the subjects of Organiza- 
tion, Advance, Rear, and Flank Guards, Outposts, Marches, Patrols, 
and Camp Sanitation. 

At the beginning of the winter term, on account of the increase of 
cadets in the corps, the organization was changed from a_ battalion 
of six companies to a regiment of two battalions of four companies 
each. During the winter term the new cadets continued their work in 
the armory under senior cadet officers and junior non-commissioned 
officers. The new cadets of each battalion also attended nine lectures in 
the school of the soldier and squad delivered by their cadet majors. 
The sophomores received a course of ten lectures in U. S. Infantry 
Drill Regulations, particular attention being paid to battle exercises. 
They also received courses of lectures in Small Arms Firing Regulations 
and Guard Duty, and practical instruction in rifle firing. The cadet 
officers were also instructed in their particular duties, the commandant 
devoting 20 hours to this work. 

During the spring term all drills have been held out of doors, the 
first drill being held April 12th. The first drills were devoted to 
battalion work particularly, each company having participated in 
battalion parades and battalion drills, besides company drills in extended 
order and target practice. The sophomore class also received instruc- 
tion in guard duty. After this regimental work was taken up. The 
corps of cadets was inspected May 20th by Capt. M. J. Lenihan, Gen. 
Staff, U. S. A., and made a most creditable showing. 

The military exercises ordered by the inspector were as_ follows: 
regimental review and inspection, regimental drill, battalion drill by 
each battalion, company drill, the last being in the nature of a competi- 
tive drill, the judges being Col. J. N. Cox, Capt. John C. Durst, and 
Roy Vandercook of the Michigan National Guard. 

Company F. Capt. W. N. Moss, was given first place, Company B, 
Capt. T. M. Hooper, second, and Company E, Capt. E. G. Hulse, third. 
A regimental parade was then ordered. The regiment was formed as 
an advance guard to a brigade. It was assumed that the advance guard 
was attacked by a considerable force and made to deploy to hold the 
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line. Each cadet was supplied with 10 rounds of blank cartridges. The 
Hospital Corps established a dressing station and applied the first aid 
pocket for supposed gun shot wounds and fractures. 

The enrollment of the corps at the date of inspection was 607 cadets 
actually drilling. Of this number seven were absent sick, and three 
absent without leave, 597 being actually in ranks in uniform. 

During the spring term the corps of cadets has been reviewed and 
inspected by Adj. Gen. W. T. McGurrin, Qr. Mr. Gen. J. N. Kidd, Col. 
J. N. Cox, Col. W. Rogers, National Guard of the State. 

On Decoration Day the entire corps proceeded to Detroit, taking 
part in the street parade. The corps formed at 10:30 a. m. and marched 
to the Pere Marquette spur track at the college. Each organization 
was consigned a coach, and the entraining was done promptly and 
orderly. ‘The train reached Detroit at 1:20 p. m., and the regiment 
detrained promptly, and proceeded to its position, arriving there at 
2:00 p.m. The column moved at 2:15 p. m., the corps of cadets formed 
the second division and marched in column of platoons. 

After the street parade, the corps proceeded to Campus Martius, 
where a regimental parade and review was held. The regiment passed 
in review before General H. M. Duffield, U. S. A., Gen. C. A. Coolidge, 
U. S. A., and a number of other military men of the City of Detroit. 
At 4:00 p. m. the cadets were dismissed. The regiment formed at 
11:00 p. m. at the Light Infantry Armory and marched to the depot, 
where it entrained promptly and orderly. The train did not reach 
the college until 4:00 a. m., though it left Detroit at 11:30 p. m. 

The splendid showing made by the cadets both in ranks and out of 
ranks was most gratifying to the commandant, and reflected credit oa 
the college. 

The band, under the direction of Mr. A. J. Clark, is a splendid 
musical organization, and has done much to stimulate the military 
work. 

During the year the cadets have organized a rifle club, under the 
auspices of the National Rifle Association. They participated most 
creditably in the Intercollegiate Rifle Match, held March 26th, 1909. 

The seniors have taken great interest in the military work, twenty- 
five drilling against fifteen last year. Any of these cadets who desire 
are eligible to appear for examination July 12th, 1909 with a view of 
being appointed second lieutenant in the regular army. 

Before closing my report, I desire to express my appreciation of the 
good work done by the following senior officers: 

C. C. Taylor, C. J. Oviatt, W. D. Frazer, G. B. Kamps, W. C. Trout, 
R. W. Taylor, C. W. Lapworth, D. L. Boyd, B. L. Clark, T. M. Hooper, 
H. C. Pratt, W. N. Moss, C. Greenhoe, J. N. Bidwell, J. O. Linton, B. H. 
Roberts, O. W. Fairbanks, J. A. Mitchell, F. C. Taylor, and M. L. Tower. 

Very respectfully, 
F. W. FUGER, 
Capt. 13th Inf., Commandant. 
East Lansing, Mich., June 30, 1909. 
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REPORT OF THE LIBRARIAN. 


To the President: 

Sir—The following is the report of the library for the year ending 
June 30th, 1909. Ten hundred six bound volumes have been added to the 
library during the year, of which four hundred fifteen were purchased, 
one hundred thirty-eight were gifts, and four hundred fifty-three came by 
binding. 

Four hundred twenty-nine pamphlets and unbound volumes have been 
presented to the library, and acknowledgment made in all cases where the 
donor was known. We therefore omit to make individual mention at this 
time. 

For bound volumes we are indebted as follows: 


American Shorthorn Breeders’ Ass’n, 7. Michigan Academy of Science, 1. 


Bradley’s Miscellaneous Writings. Michigan Pioneer Society, 5. 
Burrows, Hon. J. C., 1. Missouri Botanic Gardens, 1. 
Butterfield, Pres., K. L., 1. National Conference of Charities and 
Continental Dorset Club, 2. Corrections, 1. 
Cambria Steel Co., 1. New Jersey Board of Agriculture, 1. 
Canadian reports, 13. New Jersey Board of Health, 2. 
Chilean Nitrate Works, 1. New York State Library, 17. 
Collinge, W. EH., 2. Northwestern Expanded Metal Co., 2. 
Davey, The Tree Doctor. Oklahoma Board of Agriculture, 1. 
Holstein-Friesian Ass’n, 3. Prang Educational Co., 1. 
Iowa, State Board of Agriculture, 1. Present to young men, 2 vols. 
Iowa Academy of Science, 1. PettitwierOte sk wien 
Illinois Farmers’ Institutes, 1. St. Louis Park Commissioners, 3. 
Kansas Board of Agriculture, 1. United States reports, 
Library of Congress, 1. Dept. of Agriculture, 8. 
Louisiana Board of Agriculture, ily, Bureau of Education, 3. 
Maine Board of Agricuiture, 1. Bureau of Commerce 
Maine State Forest Commissioner, 1. and Labor, 3. 
MacDonald, J. R., Geography of New Army, 1. 
Zealand. Census Bureau, 4. 
Manning, W. H. Surveying and Arrang- Interstate Commerce 
ing Home Grounds. Commission, 10. 

Mass. Labor Bureau, 1. Navy Dept. 2. 
Mass. Board of Health, 1. Treasury Dept. 3. 
Michigan reports, Ware, L. S. Cattle Feeding with Sugar 

State Board of Agriculture, 1. Beets, ete. 

State Board of Health, 1. Wilson, Prot V. 2, 2. 

Farmers’ Institutes, 1. Wisconsin Board of Agriculture, 1. 


Supt. of Public Instruction, 1. 
Senate Journal, 1. 
House Journal, 1. 
Vital statistics, 2. 


In the reading room may be found four hundred fifty-seven periodicals, 
foreign and American, of which three hundred twenty-nine are purchased 
by the college, and one hundred twenty-eight are received either in ex- 
change, or as gifts from publishers. The publications thus received are 
as follows: 
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Adrian Times. 

Agricultural Gazette of N. S. 

Agricultural Advertising. 

Agricultural Student’s Gazette, Eng- 
land. 

Allegan Gazette. 

American Agriculturist. 

American Cheesemaker. 

American Economist. 

American Missionary. 

American Poultry Advocate. 

American Sheepbreeder. 

American Sugar Industry. 

American Swineherd. 

American Thresherman. 

Arboriculture. 

Armada Graphic. 

Arrow, The. 

Australiasian. 

Bay City Times. 

Battle Creek Journal. 

Bear Lake Beacon. 

Belding Banner. 

The Berkshire World & Corn 
Stockman. 

Better Fruit. 

Bulletin of the College of Agriculture, 
Tokyo. 

Canadian Horticulturist. 

Cattle Specialist. 

Chicago Daily Farmers’ 
Journal. 

Chicago Packer. 

Christian Herald. 

Columbia University Quarterly. 

Congressional Record. 

Daily Drovers’ Journal 
Omaha. 

Dakota Farmer. 

Economic Bulletin. 

Farm and Fireside. 

Farm and Home. 

Farm Life. 

Farm News. 

Farm World. 


Belt 


& Drovers’ 


& Stockman, 


Farmers’ Advocate. 
Farmers’ Guide. 
Farmers’ Tribune. 


Farmers’ Voice. 

Florists’ Exchange. 

Fruit Grower. 

Garden. 

Garden Magazine. 
Gleaner. 

Gleanings in Bee Culture. 
Good Health. 

Grand Ledge Independent. 
Hawaiian Forester. 
Hillsdale Leader. 
Hillsdale Standard. 
Hoard’s Dairyman. 
Holstein-Friesian Register. 


Holstein Friesian World. 

Home and Farm. 

Homestead. 

Horseshoers’ Journal. 

Horse World. 

House and Garden. 

Improvement Era. 

India, Dept. of Agriculture Report. 

India, Dept. of Agri. Memoirs (Botani- 
cal Series) Agri. Research  Inst., 
Pusa. 

India, Dept. of Agri. Memoirs, (Chemi- 


cal Series) Agri. Research  Inst., 
Pusa. 
India, Dept. of Agri. Memoirs (En- 


tomological Series). Research Inst., 
Pusa. 

India, Dept. of Agri., Agri. Journal of 
India Series, Research Inst., Pusa. 

Indian Craftsman. 

Indian’s Friend. 

Indiana Farmer. 

Iowa Horticulture. 

Jamaica Dept. of Agriculture. 

Jersey Bulletin. 

Journal of Agri., Australia. 

Journal of Agri., Vistoria. 

Journal of Agri., West Australia. 

Kalamazoo Telegraph. 

Kansas Farmer. 

Kimball’s Dairy 

Lansing Journal. 

Lawton Leader. 

Lewiston Journal. 

Jener Institute of Preventive 
cine,. Trans. 

Live Stock Journal. 

Live Stock Report. 

Mark Lane Express. 

Michigan Dairy Farmer. 

Michigan Farmer. 

Michigan Mirror. 

Michigan Presbyterian. 

Midland Farmer. 

Milchwirtschaftliches Centralblatt. 

Missouri Valley Vet’y. Bulletin. 

Moderator Topics. 

Morenci Observer. 

National Stockman & Farmer. 

New York Meteorology 
Hourly Readings). 

N. Y. Produce Review. 

Official Gazette, U. S. Patent Office. 

Orange Judd Farmer. 

Oregon Agriculturist. 

Owosso Press American. 

Park & Cemetery. 

Petoskey Independent Democrat. 

Philippine Agri. Review. 

Practical Farmer. 

Public..y Magazine. 

Reliable Poultry Journal. 


Farmer. 


Meai- 


(Draper’s 
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Republic. Tuscola County Advertiser. 
Rockefeller Institute for Medical Re- Wallace Farmer. 
search, Studies. Washington Academy of Sciences, 
Rural Advocate. Proceedings. 
Rural New Yorker. Weather Review. 
Saginaw Evening News. Western Journal of Education. 
State Republican. Williamston Enterprise. 
Southern Cultivator. Wilson Bulletin. 
Special Crops. Writer. 
Successful Farming. Ypsilantian. 


The M. A. C. Record exchanges are also placed in the reading room, 
and the catalogues of leading educational institutions of the country are 
received and filed in the librarian’s office. 

The publications of the various agricultural experiment stations of the 
country, and the publications of the U. S. Dept. of Agriculture, are also 
received and filed, together with the card indexes sent out by the U. 8. 
Dept. of Agriculture, and which cover the publications of all state ex- 
periment stations, and the publications of the Dept. of Agriculture. 

The library hours remain practically unchanged. During the extra 
hours of opening the library has been in charge of Mr. C. H. Spurway, a 
senior, to whom our thanks are extended for efficient service. Our reg- 
ular assistant, Miss Agnes Crumb, has been faithful and painstaking in 
the discharge of her duties, and we are glad to retain her for another 
year. 

The number of books drawn from the library during the year was five 
thousand five hundred thirteen. No record can be kept of books used in 
the library. 

Fines to the amount of $35.86 have been collected. 

Through the courtesy of the dean of engineering, Prof. G. W. Bissell, 
we have been allowed to continue to use a room in Engineering Hall for 
storage. This room, however, will not be available after Sept. 1st, as it 
will be needed for class purposes. We hope to secure a place in the new 
Agricultural building which we may keep until such time as a much 
needed library building is erected. 

To the library of the Experiment Station sixty-four books have been 
added. Fifty by gift, thirteen by purchase, and one by binding. 

The college library now numbers 27,798 volumes. The Station library 
contains 2,730 volumes. Total in both libraries 30,528 volumes. Included 
in this total are all books in department libraries, so far as they have been 
catalogued. 

Respectfully submitted, 
LINDA E. LANDON, 
Librarian. 
East Lansing, Mich., June 30, 1909. 
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REPORT OF THE DEPARTMENT OF PHYSICAL CULTURE AND 
ATHLETICS. 


To the President: 


I have the honor of submitting the following report of the work of 

the Department of Physical Culture and Athletics for the year ending 
June 30th, 1909: 
_ As in the past, the work has divided itself naturally into the two gen- 
eral lines; the developing and maintaining of representative college 
teams in all branches of athletics, and that work given to reach as far as 
possible, the entire body of young men and to assist in building up for 
them strong, healthy bodies and manliness. 

The several athletic teams representing the college have had a success: 
ful year. The football team did not suffer a defeat during the season. 
Of the games which this team played the one most worthy of mention, 
was the nothing to nothing game with the University of Michigan on the 
local field before the Jargest crowd ever at an athletic event at the col- 
lege. The basketball team again won the state college championship. 
The relay team was the best the college has ever produced and repre- 
sented the college at Philadelphia in the annual games of the University 
of Pennsylvania. The track team had a good year and again competed 
in the Western Championships upon the invitation of the Western Con- 
ference Colleges. At this meet the western two mile championship, 
which was won in 1908, was again won. The baseball team won eleven 
out of the fourteen games played; while the tennis team won all its 
matches except the one with the University of Michigan, which was a 
draw. 

The department has made a special effort this past year to reach and 
interest as many of the young men as possible. The usual class work in 
indian clubs, dumb bells, bar bells, free arm and breathing exercises, 
apparatus work and games was offered as heretofore, while inter-class, 
inter-hall and inter-society competition was carried out in all branches 
of sport, thus inducing a larger number to take some sort of exer- 
cise, as well as offering wholesome recreation and an outlet for the sur- 
plus animal spirits of the young men. In this effort, I believe the de- 
partment has been more successful than in past years. <A larger per- 
centage of young men has elected to do work of some kind and it seems 
as if the interest and support has been better than in the past. 

I wish again to call your attention to the necessity of a gymnasium 
building. The armory is not only not at all adapted for work in physi 
cal training, but, used as it is for all purposes, has become so over- 
crowed that at times this year, the work became disorganized and some 
had to be entirely abondoned. This lack of time and space effects, prin- 
cipally, the regular class work in physical training, planned especially for 
those who do not take part in athletics of any kind and which really is 
the vital work of the department. This branch of the work is so essen- 
tial to the life of the institution and to the health of our students that we 
can not afford to overlook it. 
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The department again, early in the spring, held an inter-high-school 
field and track meet to which were invited all of the state high schools, 
The meet was very successful, about forty schools from all parts of the 
state sending representatives. 

The bath house, which the department has charge of, continues to 
be of great benefit to the institution. Eighty-five per cent of the young 
men elected to pay the fee this year, thus availing themselves of the priv- 
ileges of this building. 

Respectfully submitted, 
Cc. L. BREWER, 
Professor of Physical Culture and Director of Athletics. 
East Lansing, Mich., June 30th 1909. 


REPORT OF THE DEPARTMENT OF AGRICULTURAL EDUCA- 
TION. 


President J. L. Snyder, 
East Lansing, Mich. 


Dear Sir-—I herewith submit a report of my labors for the year. 

1. During the winter and spring terms I have taught the classes in 
education, that is, science of education and history of education. 

2. I visited twenty high schools with a view to introducing courses in 
agriculture. 

3. I gave addresses in ten farmers’ institutes. 

4. I have visited and addressed twenty-five granges and farmers’ clubs 
in the interest of agricultural education. 

5. I have lectured in four teachers’ institutes. 

6. I have prepared a course of study in agriculture for high schools 
and a report showing the work done in the one experimental high school 
during the year. These have been published in pamphlet form. 

7. I arranged a course of reading for farmers and farmers’ wives. 
This work is termed the college extension reading course. The books sel- 
ected for men were Plumb’s Types and Breeds of Farm Animals and 
Vivian’s Principles of Soil Fertility. The books for women were Parloa’s 
Home Economics and Rowe’s Physical Nature of the Child. The outline 
of the course was published in pamphlet form and distributed to all the 
granges and farmers’ clubs of the state, also a large quantity of the 
bulletins were sent into Jackson county, Mason county, Saginaw county, 
Shiawassee county and Van Buren county to be distributed by the com- 
missioner of schools in the school districts. 


RESULTS. 


1. We have had one high school giving the full course in agriculture. 
Tuais school is located at North Adams, Mich., and the teacher is Mr. 
Roswell G. Carr. Forty young men of the high school were engaged in 
this work. The results are tabulated in bulletin No. 2 issued in March 
1909. 
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2. I have organized four high schools for the teaching of agriculture 
during the years 1909 and 1910. These are located at St. Louis, Otsego, 
Hillsdale and Hudson. The men employed to teach agriculture are A. 
J. Hutchins, R. G. Hoopingarner, C. W. Mason and B. H. Roberts. 

3. I have organized reading clubs in fourteen granges, one Arbor of 
Gleaners and four farmers’ clubs. The total number of readers during 
the year has been 193 and so far as I can learn all are pleased and satis- 
fied with the work. 

4. Upon careful investigation I find that a course in agriculture is 
given in the normal schools at Mt. Pleasant and Kalamazoo, also a short 
course is given in each of the forty-one county normal training classes. I 
find also that some nature study and a few of the elements of agricul- 
ture have been presented in about 600 rural schools of the state. 

In regard to the summer work at the college will say that 20 students 
were enrolled during the summer of 1908. At this date 26 students are 
enrolled for the summer courses of 1909. This does not include the for- 
estry students. Among those enrolled are superintendents of schools, 
one high school principal, six rural school teachers, five graduates of this 
college and the balance are teachers of county normal training classes. 

This is in brief an outline of the work in agricultural education for the 
past year. 

: Respectfully submitted, 

WALTER H. FRENCH, 
Professor of Agricultural Education. 
East Lansing, Mich., June 30, 1909. 


MICHIGAN FARMERS’ INSTITUTES. SUPERINTENDENT'S RE- 
PORT. 


To President J. L. Snyder: 


Sir—The institute season just closed has, in every respect, been one of 
more than usual success. Not only has the number of meetings been con- 
siderably larger than in any previous year but the attendance and inter- 
est were never surpassed. During the institute season regular meetings 
were held in every county in the Lower Peninsula, except in Bay county, 
and two stops of the institute train were made there. The number of 
institutes in the Upper Peninsula was also fully as large as in previous 
years. 

Previous to the opening of the regular institute work, the lecturers 
were consulted regarding the holding of a Normal Institute at the col- 
lege and, without exception, they expressed themselves as favorable to 
the idea and agreed to attend a three-day normal institute at their own 
expense. The meeting was held during the third week in November and 
all but three of the lecturers were in attendance and they had made their 
plans to be here but were unavoidably kept at home. This was the fourth 
in a series of normal institutes and from their very inception they have 
been very helpful to the lecturers. The program has been largely de- 
voted to addresses by members of the college faculty regarding the dis- 

13 
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coveries and developments in agricultural science along their respective 
lines. As the lecturers during the summer months have been engaged in 
their farm and home duties, it would hardly be expected that they would 
keep fully up-to-date, and the opportunity afforded by the Normal In- 
stitute to “brush up” along their respective lines was not only eagérly wel- 
comed by them but the benefits from the meeting were very noticeable in 
their work throughout the institute season. 

The regular institutes held under the auspices of the county institute 
societies, were for the most part held between November 10th and March 
1st, closing with the Round-up Institute at Mt. Pleasant. With few ex- 
ceptions, the county institutes lasted two days with five sessions, but in 
some instances, a three-day institute was arranged at which the last three 
sessions were joint meetings with the county teachers’ institute. At nearly 
all of the county institutes the attendance was unusually large and, at 
several places, it would have been considerably increased had the capac- 
ity of the largest hall not been overtaxed. From several counties the 
report came to me that fully as many failed to get inside of the building 
as were actually accommodated. 

The largest total attendance, aside from the Round-up Institute, was 
at the Ionia county institute at Ionia where the number present at the 
eight sessions was slightly over 4,800, or 600 for each session, but the 
Lenawee county institute showed an attendance of 3,843 at five sessions, 
or an average of 769 per session. Aside from the Adrian institute, the 
largest attendance per session was at St. Louis where the average for the 
six sessions was 703 with a total of 4,217, or nearly 400 more than were 
present at Adrian. At these meetings in particular the secretary and 
local managers had taken unusual pains to have the institutes thoroughly 
advertised and acknowledgment is hereby made to the local papers which 
made the above results possible. The county papers throughout Michi- 
gan are evidently taking increased interest in institute work and the gen- 
eral improvement in the attendance noted has in a majority of cases been 
due to the notices of the meetings which have been freely given. 

The general increase in the interest taken by the farmers of the state 
in institute work led to there being far more calls for one- day institutes 
than it was possible to supply, but by carefully arranging the meetings 
so as to economize in the time and travel of the speakers, the number of 
institutes was considerably increased at a slight addition to the expense 
in previous years. The cost of holding the institutes has also been ma- 
terially decreased by the entertainment and transportation furnished 
the speakers by the officers and members of the county institute societies. 
In this way it has been possible to hold five or six institutes in a county 
where there could have been but three or four had it been necessary to 
pay hotel and livery bills for the lecturers. 

Although there has been a large increase in the number of institutes 
and in the total attendance at the one-day institutes, the increase in the 
attendance per session has not been in proportion. Many of the meetings 
were held in school houses or grange halls in sparsely settled communities _ 
and in this way it was possible to reach many farmers who had not been 
in the habit of attending institutes. 

As has been the case for a number of years, considerable attention was 
given at all of the institutes to the improvement and care of corn and 
at several of the institutes what might be termed corn schools were held. 
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Samples of corn were distributed and those in attendance were’ given 
practical exercises in corn judging. 

For the one-day institutes but a single state speaker was furnished, 
the remainder of-the time being assigned to the local part of the pro- 
gram. At the county institutes there were always two state lecturers 
present at each session and in most cases there was a third speaker for 
the afternoon and evening sessions upon topics relating to good roads, 
forestry, education, or the home. In fully two-thirds of the counties a 
separate section for women was asked for upon at least one afternoon. 
At several points the women’s section occupied an entire day or perhaps 
two afternoons. There were also a number of counties in which, although 
no distinct section was held, one of the evening sessions was in charge 
of the ladies and the program was carried out by them. Nearly every 
county in which separate women’s sections have been held in the past 
has asked to have them continued. 

The holding of women’s sections has in many places furnished an 
overflow meeting and has thus made it possible to accommodate the large 
number which wish to attend. By having them in the afternoon when the 
topics at the general session are not of especial interest to the women, it 
enables the latter to get more out of the meeting. 

At the conferences held in connection with the Round-up Institute 
it seemed to be the general impression that it was desirable to have a 
woman speaker present at each county institute for the entire two days 
instead of for one or two sessions as has been the case in the past. It 
was also thought if there could be one man to speak upon general farm- 
ing topics and one woman speaker who could conduct the women’s sec- 
tion and, in addition to addresses relating to the home, could give one or 
two talks that would be of interest to the men as well as to the women 
from the farm, it would be possible to fill in the remainder of the time 
with local speakers except that in some places lecturers upon education 
and good roads were asked for. This would reduce the expense of hold- 
ing the county institute and make it possible to hold at least one more 
one-day institute than is now held. 


FARMERS’ INSTITUTE SPECIAL. 


The success of the special institute train in the three previous years 
made it an easy matter to secure a similar favor from the railroads in 
1909, and, upon request, the Pere Marquette, Detroit and Mackinac, and 
Michigan Central roads agreed to run a special train over their lines. 
The train left Lansing over the Pere Marquette road on Monday morning, 
March 29th and spent the week upon that road in the eastern part of the 
state. The same territory was covered in 1907 but, as the trip lasted 
only four days as compared with six in 1909, only about one-half of 
the places where stops were made in the latter year were reached in 
1907. Leaving Bay City, Tuesday, April 6th, the train was run over the 
Detroit and Mackinac road to Cheboygan and three days were spent re- 
turning from there to Lansing over the Michigan Central. Except for 
the stops made on the final run from Saginaw to Lansing, none of the 
points had been previously visited. 

During the eleven days sixty-five stops of sixty to ninety minutes 
each were made. The train consisted of three baggage cars and two or 
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three’ passenger coaches in addition to the locomotive. One car was 
given up entirely to an exhibit of poultry, including representatives of 
a dozen breeds of chickens and ducks, bone grinders, feed boxes, dusting 
machines and samples of rations. Another car was used for demonstra- 
tion of spraying and milk testing. It contained spray pumps, prepared 
spraying mixtures, samples of dangerous insects and diseases, and large 
photographs showing various horticultural operations. Much interest 
was taken in the demonstration of milk testing and at many points a 
large number of samples of milk were brought to the train for exam- 
ination. The exhibit also included model sanitary stalls, prepared grain 
rations for animals, and photographs of typical animals of the various 
classes of live stock. The third car contained the farm crop exhibits. 
The walls were covered with samples of the different forage crops and with 
numerous varieties of the small grains. Upon a table running the entire 
length of the car were shown typical ears of many kinds of corn. Sev- 
eral forms of corn racks and methods of testing corn and other farm 
seeds were displayed. This exhibit showed very conclusively the im- 
portance of giving attention to the careful selection of seed and of test- 
ing it carefully before planting. At one end of the car was an exhibit 
of road-making materials and of photographs showing many of the 
roads built under the state reward road act in charge of Frank F. 
Rogers, deputy highway commissioner. 

The runs between stations generally occupied from ten to fifteen 
minutes and on the arrival of the train the crowds in attendance often 
overtaxed the capacity of the passenger coaches so that it was necessary 
to use the baggage cars in order to accommodate them. 

At most points from forty to sixty minutes were used for from four 
to six talks upon topics that were thought to be of special interest to 
the farmers gathered and the remainder of the time was spent in the 
baggage cars explaining the exhibits. Among the speakers were, Mr. 
W. F. Raven, upon “Corn Growing;” Mr. L. W. Oviatt, who spoke upon 
“Beet Culture,” “Sheep Feeding,” and other topics; Prof. A. C. Ander- 
son, who during the first week discussed the “Breeds of Dairy Cows;” 
Mr. W. B. Liverance who demonstrated milk testing and during the 
second week took Mr. Anderson’s topic, “Breeds of Dairy Cows;” Prof. 
Hf. J. Eustace and Prof. C. P. Halligan, each of whom spent three days 
upon the train speaking upon topics relating to spraying for insects 
and diseases; Prof. J. G. Halpin, who was with the train for the entire 
trip, discussed “Breeding and Feeding Poultry;” Mr. C. H. Spur- 
way, who discussed methods of curing and testing farm seeds; Frank F, 
Rogers, deputy state highway commissioner, who gave short talks re- 
garding methods of handling country roads and explained the require- 
ments under the state reward and county road laws. The writer was in 
charge of the train throughout the trip and at many points spoke upon 
the treatment of insects and diseases injurious to farm crops. 

During the entire trip representatives of the railroads accompanied 
the train and extended many favors. All of them expressed themselves 
as well pleased with the results of the trip and were anxious to continue 
the service another year. 
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THE ROUND-UP INSTITUTE. 


Following the previous custom of having the Round-up Institute at 
the close of the season at some point away from the college in alternate 
years, the invitation extended by the Isabella County Farmers’ Institute 
Society to hold the Round-up Institute for 1909 at Mt. Pleasant was ac- 
cepted, and arrangements were made for holding a meeting at that place. 
The local officers interested the Business Men’s Association and were able 
to secure the use of the opera house, the free use of which was donated 
by the Isabella County State Bank, and the Central Normal School and 
the United States Indian School through President C. T. Grawn and 
Superintendent Cochran, invited the institute to hold at least one session 
in their respective auditoriums. The attendance throughout the entire 
session of the institute was very large, and although the two leading 
hotels had promised reduced rates and had agreed to accommodate a 
considerable number of guests, after the arrangements had been made 
refused to grant special rates or to make provision for accommodating 
the speakers and delegates, through the efforts of Mayor Walter Snider 
and the Business Men’s Association, all of the delegates and visitors 
were assigned to private houses, the best residences of Mt. Pleasant being 
thrown open for the purpose. 

The institute lasted four full days and was continued a fifth day as a 
teachers’ institute. A women’s congress was held on Wednesday and 
Thursday afternoons and on Friday afternoon there was a joint teachers’ 
and patrons’ meeting in the Methodist church in addition to the general 
session at the Opera House. The total attendance for the twelve sessions 
was 10,125. 

The corn exhibit under the auspices of the State Corn Improvement 
Association proved of great interest and value and brought out a large 
number of exhibits. A complete list of the awards is given in the body 
of the report. Through an arrangement with the State Agricultural 
Society cash prizes from a fund donated by the latter were paid with 
the understanding that the corn should be scored and was to become 
the property of the society, to be exhibited at the State Fair to be held 
in Detroit in September, 1909. 

A large exhibit of small grains and vegetables was also collected by a 
committee of the Isabella County Farmers’ Institute Society for which 
liberal prizes donated by the farmers and merchants of Mt. Pleasant were 
offered. 

Corn exhibits have been made special features of many of the county 
institutes held during the year. They have not only served to foster 
and increase interest in better methods of selecting and growing core 
and the exhibits as compared with those made in previous years show a 
very striking advance in both respects. In several counties prizes were 
offered for corn grown by boys and girls under eighteen years of age. 
They not only brought out a lively competition but served to interest 
young people in farmers’ institutes and, best of all, in rural affairs in 
general. This work will be continued during the present year and, in 
a number of counties, more than 100 boys are preparing to take part in 
the contest. It is proposed to broaden the work to include potatoes and 
other staple crops for the boys, and prizes will be offered for the best 
samples of bread, butter and sewing by the girls. 
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CONFERENCES OF DELEGATES. 


The plan of having meetings of institute lecturers and delegates from 
the county institute societies at the time of the Round-up Institute was 
continued this year. The number of counties represented, especially from 
the northern part of the state, was unusually large and the conferences 
which were especially devoted to methods of improving the farmers’ 
institute work in Michigan during the coming year were considered very 
helpful and excellent results are confidently expected from them. 


ACKNOWLEDGMENTS. 


Although members of the faculty of the Agricultural College are par- 
ticularly busy with their classes of regular and short course students 
during the period when most of the institutes are held, a considerable 
number have spent one to three weeks in attendance upon farmers’ in- 
stitutes and their services have been very helpful and in most cases 
their attendance at future institutes was requested. The faculty of the 
Western Normal School and the State Highway Commissioner have also 
taken a leading and active part in many of the institutes. The regular 
state lecturers, many of whom have engaged in the work with a per- 
sonal and pecuniary sacrifice, have rendered loyal, conscientious and 
efficient service. The reports of their work received from the local officers 
have, with very few exceptions, been unusually favorable and indicate 
the increased ability on the part of the lecturers to instruct and interest 
their audiences. 

The officers of the county institute societies, and the secretaries, in 
particular, have worked hard to make the institutes successful. In many 
of the counties this has been done without any remuneration, whatever, 
even for expenses incurred while attending the institutes, but in a few 
instances the funds raised from membership fees and other sources have 
been sufficient not only to pay the expenses actually necessary, but a 
small allowance ranging from ten to thirty dollars has been made to the 
secretary for his services in addition to paying his expenses as a dele- 
gate to the Round-up Institute. This has not only made it possible to 
induce better men to enlist in the work but they have felt that they could 
give more attention to the duties and this has added to the success of the 
meetings. 

The state lecturers have been men and women from Michigan farms 
with one exception. For two years it has been possible to secure the 
services of J. P. Davis, of Sheridan, Indiana, as one of the lecturers 
and this year so many calls were received for his services and the work 
he had rendered was so satisfactory that he was engaged for the entire 
month of February, including the Round-up Institute, at which he was 
present for three days and, besides giving three addresses upon topics 
relating to corn culture, he acted as judge of the corn exhibit. 


SUMMARY OF THE WORK OF THE YEAR. 


Institutes have been held in 75 counties, including a three-day insti- 
tute at Traverse City and the Round-up Institute lasting four days at 
Mt. Pleasant. There were altogether 348 sessions of the county institutes 
with a total attendance of 72,473. In addition to this, 329 one-day in- 
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stitutes were held with 815 sessions and an attendance of 85,090. The 
institute train made a run of eleven days with 65 stops at which there 
was a total attendance of 7,485, or a combined attendance at all of the 
institutes, not including the Normal Institute at the College, of 500. 
The annual appropriation for institute work was $8,500, the same 
as for several years past. From this all expenses have been paid, in- 
cluding the per diem and traveling expenses of the lecturers, the salary of 
the superintendent and clerk, and all expenses of the office. The cost 
of printing 10,000 copies of the annual institute report, of which 500 
were bound in cloth, a volume of more than 300 pages, and of mailing 
them to the members of the county institute societies has also been de- 
frayed from the regular institute fund. Although the local expenses are 
met by the membership fees in the county institute societies, some 10,000 
posters were printed and mailed to the local managers to assist in ad- 
vertising the meetings. The Round-up Institute also required a large ex- 
penditure as an allowance was made towards the expenses of the dele- 
gates from the county institute societies and, although there was no 
allowance for per diem, the railroad and hotel bills of the lecturers and 
others upon the program were paid from the institute appropriation. 
Respectfully submitted, 
L. R. TAFT, 
Superintendent of Michigan Farmers’ Institutes. 
East Lansing, Michigan, June 30, 1909. 


REPORT OF STATE INSPECTOR OF ORCHARDS AND NURSER- 
IES. 


To the State Board of Agriculture: 


Gentlemen—The following report of my work as State Inspector of 
Orchards and Nurseries is herewith submitted. 

The inspection of the nurseries was taken up soon after the opening 
of the year, and they were found in unusually good condition. The few 
nurseries in which San Jose scale was found at the last inspection re- 
ceived even more than the usual attention. Most of them received a 
preliminary inspection early in August, and where there was any indi- 
cation that any of the scale had escaped, the spraying of the trees in 
August was required. As a rule, the nurseries were found in good con- 
dition, and care had been taken to not only destroy all of the scale in 
the nurseries but, as precautionary measures, fruit and other trees in 
the vicinity likely to be attacked had either been sprayed or destroyed. 

During the months of September and October all of the nurseries 
were given their final inspection for the year, the idea being to make the 
inspection just before the trees were to be dug, thus lessening the possi- 
bility of reinfection. 

When any trees were found to be infested they were broken down and 
the owners were required to destroy them at once. All of the other stock 
in the vicinity, if of species subject to the attack of the San Jose scale, 
was ordered fumigated with hydrocyanic acid gas. 
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This treatment if properly given is entirely effectual, and besides being 
cheap and rapidly performed, has the additional merit of being safe to 
use on the trees. The principal drawback to its use is that the gas 
diffuses rather slowly, and when the work is done in a large room we have 
made the requirement that no trees be more than ten feet from the fum- 
igating pan, and in order that an even distribution of the gas be secured, 
have required that the trees be exposed to the gas for one hour, instead 
of thirty minutes as formerly. Careful experiments have shown that 
when the trees are fairly well ripened there is no danger, whatever, when 
trees are fumigated for this length of time, using one ounce of cyanide 
of potassium for 100 cubic feet of space. In fact, this is the strength 
used in California for fumigating growing orange trees. 

During the spring months many of the larger nurseries were visited 
to make sure that the stock carried over and the surroundings were in 
a satisfactory condition. Careful watch was also kept of the stock 
as it was packed for shipment, and frequent examinations were made of 
the trees purchased by them, and especially of those brought in from 
other states. 


INVASION OF BROWN-TAIL MOTHS. 


Early in January the New York Department of Agriculture reported 
that its inspectors had found winter nests of the brown-tail moth con- 
taining living larvae upon nursery seedlings imported from Angers, and 
other points in France. 

This insect has periodically caused immense losses in Germany and 
other European countries and has been in Massachusetts for some twelve 
or fifteen years and in that time has spread throughout New England, 
it having been found at the extreme northeast corner of Maine. 

While it is most commonly found on fruit trees, being particularly 
fond of the foliage of the pear, it also attacks many of the forest trees, 
so that the injury it might cause, if it should secure a foot-hold in Michi- 
gan, would be wide-spread. 

Though its ravages can be checked in various ways, it would be at a 
considerable expense, and especially for the forests it would be pro- 
hibitive. Every precaution should therefore be taken to prevent, or at 
least to delay the introduction of this pest into Michigan orchards as long 
as possible. And in order that its spread may be checked, if it once ob- 
tains a foot-hold, every one should be informed regarding its appearance, 
life history, and methods of combating it. 


DESCRIPTION OF BROWN-TAIL MOTH. 


The moth itself is pure white in color, except for a thick tuft of yel- 
lowish brown hairs at the tip of the abdomen. It has a wing-spread 
of 214 inches and is a strong flyer. The moths appear in July and de- 
posit eggs upon the underside of the leaves, in rather long, slender 
clusters of a golden-brown color. 

The eggs hatch in August and the caterpillars, which reach a length 
of two inches, are bright orange in color with a broken row of white 
spots on either side of the back. The caterpillars also have two bright 
red spots on the back towards the rear end. While quite small they 
draw the leaves together and spin a silky web about them, making a sort 
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of tent in which they pass the winter. The nests are from two to four 
inches in length and are firmly attached to the branches by means of 
silken threads. At that time, the caterpillars are not more than one- 
fourth inch in length. 

AS soon as spring comes, they emerge and begin feeding on the buds 
and afterwards upon the leaves. In case the number of nests upon a 
tree is large, they will soon be stripped of their foliage, as each nest 
contains the larvae from one egg cluster which numbers from 200 to 300, 
or more. 

One of the objectionable features of this insect, especially if in villages 
and cities, is that the caterpillars have long, coarse hairs, the tips of 
which are barbed. If one touches the caterpillars or even the “nests” 
or cocoons, the hairs will penetrate the skin and produce a sort of rash, 
supposedly from some poisonous principle which they exude and which 
acts on the red corpuscles of the blood. The irritation produced is quite 
painful and annoying. 


REMEDIES FOR BROWN-TAIL MOTH. 


At the present time the greatest danger of the introduction of this 
insect is upon nursery stock. They will be quite small during the winter, 
but the nests are very easily detected as they are attached to the smaller 
branches, and at first sight quite closely resemble the cocoon of a large 
moth. 

As soon as report was received of the threatened invasion, the nurser- 
ies importing stocks from Europe were at once notified and arrange- 
ments were made for inspecting every shipment. 

Nearly two million seedlings and other trees were examined and dur- 
ing the early part of the season, nearly every case had more or less 
nests. They seemed to be most common on the pear and apple, but a few 
were found upon plum, cherry and rose stocks. Twenty was the maxi- 
mum number found in any one case of trees, which generally numbered 
from 8,000 to 12,000, but that this will be enough to do great harm can 
be seen from the fact that there are about 250 larvae in each nest, or a 
maximum of 5,000 in a case of trees. Altogether the shipments to nine 
nurseries were found infested and these received more than nine-tenths 
of the stock shipped. 

A considerable number of consignments from England, Holland, and 
Belgium were also examined. These consisted for the most part of roses 
and bay and box trees but no sign of infestation could be detected. 

When any infested seedlings were found, they were burned and all 
others in the case were dipped in kerosene emulsion (1 to 15), or in 
some of the miscible oils diluted 1 to 20 with water. The packing ma- 
terial was also burned and the packing cases were either burned or thor- 
oughly sprayed, and it is hoped that with this care the introduction of 
the brown-tail moth has been put off for one year. 

In case the insect is found, it will probably be in the larval form 
and steps should be taken at once to destroy it. During the dormant 
period the minute larvae will be in the nests and can be readily destroyed, 
but during the spring amd early summer they will be found feeding 
upon the foliage. It may be possible to brush some of them off and destroy 
them, but the chief reliance should be upon arsenate of lead, using 5 
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pounds in 50 gallons of water. This should not only be sprayed over the 
trees upon which the larvae are found, but upon others in the vicinity 
that are likely to be infested. 


THE DANGER FROM THIS INSECT. 


The fruit grower who sprays his trees thoroughly three or four times 
during the season has nothing to fear from this insect, as it will never 
be able to get a start, and it will be little more injurious than the 
common tent-caterpillar. But the farmer and others who do not spray 
will find it a serious pest as it will soon kill pear and apple trees and 
in time may spread to the forests where it will be difficult, if not im- 
possible, to control it. Whenever it appears, these winter nests should 
be destroyed before growth starts and the trees sprayed with arsenate 
of lead just before they bloom and again as soon as the fruit has set. 


THE GIPSY MOTH. 


Although this insect has not been found in Michigan, its presence may 
be looked for at any time, and, when it once becomes established in a 
locality, it is more to be feared than the brown-tail moth, as it attacks 
all kinds of trees and cultivated plants. 

The moths are very heavy and are not able to fly, hence it depends 
for its distribution upon the larvae dropping upon carriages, auto- 
mobiles and railroad trains. There is also a possibility of the eggs be- 
ing introduced upon nursery stock, or in barrels and other packages 
in which household goods may be shipped from infested sections. 

This insect was introduced into the vicinity of Boston some 25 years 
ago and has gradually spread until it is new quite generally found 
everywhere within a radius of twenty miles of Boston. 


THE PERFECT INSECT. 


The perfect insect is a moth whose wings have a spread of a little 
more than two inches. They are of a dingy-white color, and marked and 
streaked with black. It also differs from the gipsy moth by lacking 
the brown hairs at the tip of the abdomen. As it cannot fly, it seldom 
gets far away from the pupa-case and in fact generally lays its eggs 
directly upon it, during the month of August. 

The egg masses are often nearly two inches long and an inch or more 
in diameter. They are found on the trunks and branches of trees, or on 
fences, buildings, or any spot where the larvae happen to be when they 
are ready to make their cocoons. 

Each egg mass contains four or five hundred round eggs about the 
size of the head of a small pin, which are salmon-colored at first but 
soon turn dark. The eggs are fastened together by a sort of frothy 
glue and the mass is covered with tawny hairs rubbed from the abdo- 
men of the female moth. 

The insect passes the winter in the egg state and never as a cater- 
- pillar, as does the brown-tail moth. 
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THE GIPSY MOTH LARVAE. 


The caterpillars are of a dark gray, or brown color, and the backs 
are marked with a double row of white spots. There are five pairs of 
blue spots towards the front end and six pairs of red spots at the rear 
end of the insect. There are also numerous tufts of rather long, brown 
hairs. They sometimes reach a length of nearly three inches. The in- 
sects reach their full size near the middle of July and transform to 
pup, emerging as moths about the middle of August. 

This insect can also be readily controlled by thorough spraying of 
the infested trees, but other measures are also adopted especially in vil- 
lages and cities. The work begins during the winter with the destruc- 
tion of the eggs by soaking them with creosote which has been colored 
with lamp black. When an attempt is made to collect the eggs, the mass 
is so brittle that they become scattered. If there is underbrush, it is 
cut and burned. 

As the egg masses are sometimes carefully concealed, it seldom 
happens that all are destroyed and measures must be taken to combat 
the larvae when they appear. In case the trees have been cleaned of 
ege masses, a band of liquid ‘“tangle-foot” three or four inches wide 
is painted around the trunk. This will remain soft for several days but 
if it hardens with cold, or from the action of rains, it should be renewed 
or stirred up using a fine steel comb. The bands should be occasionally 
examined as if the Jarvae are very numerous they may crawl upon the 
“tangle-foot” band and will soon manage to bridge it over. Besides 
destroying the insects upon the bands, all that are found upon the 
trunks of the trees above or below the bands should be killed. 

Another method of trapping the insects, which is often used in con- 
nection with the tangle-foot band, is to place a strip of burlap nine 
inches wide around the trunks above the tangle-foot. This is tied close 
to the bark at the center and the upper portion is then bent over. The 
insects when nearly grown have the habit of crawling down the trunks 
during the middle of the day, seeking a place to conceal themselves, 
and can be found in large numbers between the flaps of the burlap 
where they can be readily destroyed. 

While in many cases all of the above methods are used and the trees 
are later on sprayed with arsenate of lead, the destruction of the eggs 
combined with one or two thorough sprayings should suffice, and especi- 
ally as two or three sprayings of fruit trees are necessary against other 
insects, it would seem that if taken when the insects first appear, it 
would be possible to control them by that means alone. 

The State of Massachusetts has spent several million dollars fight- 
ing these insects and, although their ravages have been checked, the in- 
sects are continually being found in new territory, so that if the war- 
fare is kept up the expense is not likely to lessen for some years, at 
least. 

An endeavor is being made, in cooperation with the U. S. Division of 
Entomology to import parasites from Germany, and it is hoped that a 
marked measure of success will be achieved but as yet the work is in an 
experimental stage. 
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SAN JOSE SCALE IN THE ORCHARDS. 


Although the San Jose scale was greatly reduced, particularly in 
the west part of the state by the October freeze of 1906, the numbers 
are again increasing except where proper attention is paid to spraying. 
In most sections the people are becoming familiar with the insect and, 
as they are able to understand the danger to their trees if nothing is 
done to control it, in most cases they require very little urging to spray 
their orchards. _ 

Here and there, however, it is but just making its appearance and 
many fruit growers are not sufficiently informed regarding its appear- 
ance so that they are able to recognize it. During the year considerable 
work has been done in following out reports of the appearance of this 
disease and although in most instances some other insect has been mis- 
taken for it, we have been able to locate it in many orchards where it 
had not been hitherto found, and required the owners to spray their 
trees. 

Up to the present time the lime-sulphur solution has given best satis- 
faction aS a remedy against this insect. The original formula of 15 
pounds of sulphur and 20 pounds of lime in 50 gallons of water is still 
very generally used. In some cases it is objected to because it must be 
used as soon as made. To such persons we recommend the use of only 
8S or 10 pounds of lime with 15 pounds of sulphur. This makes a clear 
solution which can be barreled and kept for a considerable length of 
time. If very much is required, it can be prepared in a concentrated 
form by boiling 100 pounds of sulphur and 60 pounds of lime in 50 
gallons of water for two hours and diluting when required for use. 

Several of the prepared brands of lime sulphur solution on the 
market, when diluted at the rate of one part to nine or ten of water, 
contain about the same amount of sulphur in solution as is found in 
a well prepared home-made mixture. The principal objection to the 
use of these solutions, as well as that of the clear home-made solution, 
comes from the fact that they do not show plainly upon the trees and 
for this reason many persons fail to get as good results as when a sur- 
plus of lime is used. Of course it is possible by adding three or four 
pounds of freshly slaked lime to a barrel of the diluted solutions to 
whiten the trees the same as when the old formula is used. 


THE PEACH YELLOWS. 


Although the growers in the peach belt proper have been able to so 
completely control this disease that they have little fear of it, it is 
still making serious inroads upon orchards and the scattering trees 
which are often found upon farms and in gardens just outside the peach 
belt proper. There, as with the San Jose scale, people fail to recognize 
it and do not understand its danger, hence it is more difficult to bring 
about the proper enforcement of the law under the above conditions 
than in townships where there are thousands of acres of peach orchards. 

During the year an endeavor has been made to bring about the ap- 
pointment of inspectors in townships and cities which do not now have 
them and in which any of the more dangerous insects and diseases have 
been found. Considerable time has been spent by myself and deputies 
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with newly appointed township inspectors to make sure that they are 
familiar with the insects and diseases with which they will have to deal 
and with the methods of bringing about the enforcement of the law. 


DEPUTIES AND THEIR WORK. 


No change in the deputies has been made during the year. So far 
as possible they have been used for the inspection of nurseries and or- 
chards in the vicinity of their homes thus saving in per diem and travel- 
ing expenses. Mr. BH. W. Allis, of Adrian, has inspected the nurseries 
in the southeastern part of the state and has given considerable atten- 
tion to orchard inspection in that region. I was also able to leave in 
his hands the inspection of the European stocks for the brown-tail moth 
received by the nurseries at Adrian, Monroe, Detroit, Birmingham and 
Pontiac. Mr. O. H. Robbins, of Hart, inspected the nurseries and or- 
chards in that part of the state. Mr. H. G. Welch, of Fennville, looked 
after the inspection in Allegan, Ottawa, Kent, and Kalamazoo counties. 
Mr. F. A. Wilken, of South Haven, attended to the duties in Van Buren 
county. Mr. F. C. Stahelin, of St. Joseph, inspected the small fruit 
nurseries in Berrien county; and Mr. W. ©. Eckard, of Eaton Rapids, 
spent several weeks in the inspection of nurseries in the southwestern 
part of the state. The other work received my personal attention, except 
that Mr. L. M. Geismar, inspected the nursery at Negaunee. 

For several years an endeavor has been made to secure the more gen- 
eral spraying of the vineyards in the Lawton district for the control of 
the black-rot. In 1908 the amount of spraying was fully tenfold that 
of any previous year and although the climatic conditions were quite 
unfavorable for the development of the disease, a marked benefit from 
the spraying was noticeable. No only was the injury from rot greatly 
decreased but the loss from mildew and the grape berry-moth was almost 
entirely prevented and this alone fully equalled the expense of spraying. 

As the grapes in other sections are more or less injured by all of these 
troubles and comparatively few of the owners are familiar with the 
insects and diseases or with the means of controlling them, a bulletin 
was issued in which the life history was discussed and definite direc- 
tions for spraying were given. An edition of 5,000 was printed and sent 
out to grape growers over the state. 

The fruit growers of Michigan are each year becoming better ac- 
quainted with the destructive insects and diseases and are taking in- 
creased interest in the subject of controlling them, hence we are find- 
ing little difficulty in securing the enforcement of the law when the 
attention of the owners of infected orchards is called to the matter. 

I herewith append a list of Michigan nurseries, of Michigan dealers 
in nursery stock, and of foreign nurseries licensed to sell nursery stock 
in Michigan. 


List or Licensep MicHigan Nurseries, 1908-9. 


Alferink, Alfred, Holland, R. 8. 
Ann Arbor Nursery Co., Ann ,Arbor. 
Allen Brothers, Paw Paw. 
Baldwin, O. A. D., Bridgman. 


} 


110 STATE BOARD Oi AGRICULTURE. 


Balsley, David, Cheboygan. 

Blake, William, Niles, R. 6. 

Bragg, L. G. & Co., Kalamazoo. 

Celery City Nurseries, Kalamazoo. 
Central Nursery & Floral Co., Kalamazoo. 
Clark, D. H., Holland. 

Cole, Levant. 

Collins, W.-E., Fennville. 

Coloma Nursery Co., Coloma. 

Coryell, R. J., Birmingham. 

Cukerski, Wendel L., So. Wealthy Ave., Grand Rapids. 
Culver, O. B., Colon. 

Cutler & Downing, Benton Harbor. 

Dean, Geo. N., Shelbyville. 

Dow, H. C., Kibbie. 

Dressel, G. L., Frankfort. 

Drought, William, Douglas. 

Dunham, E. W., Stevensville. 

Dutton, Charles S., Holland. 

Essig, W. W. & Co., Jones Bldg., Detroit. 
Enders & Dukesherer, Coloma, R. 2. 
Ferrand, E. & Son, Vinewood Ave., Detroit. - 
Fisher, Guyon, Fennville, R. 1. 

Flansburg & Potter Co., The, Leslie. 
Genesee County Nurseries, Flint. 

Grand Rapids Nursery Co., 48 Livingston St., Grand Rapids. 
Greening Nursery, Company, Monroe. 
Gustin, O. F. Adrian. 

Haines, J. W., Eaton Rapids. 

Hamilton, A. & Son, Bangor. 

Hart Nursery, Hart. 

Haughey, J. H., Berrien Springs. 
Havekost, G. H., Monroe. 

Hawley, Geo. A., Hart. 

Hawley, H. E., South Haven. 

Helmer Farm Nursery, Battle Creek, R. 6. 
Hodges, Ezra & Son, Mayville. 

Husted, N. P., Lowell. 

jl, enfritz, Chas. A., Monroe. 

Ilgenfritz, I. E. Sons Co., Monroe. 
Jeffrey, Jas. Sr., Kalamazoo. 

Kalamazoo Nurseries, Kalamazoo. 
Kellogg, R. M. Co., Three Rivers. 

Knight & Son, David, Sawyer. 

Lake Shore Nursery Co., St. Joseph. 
Lakeview Nursery & Fruit Farm, Baldwin. 
Lamson & Rood, Covert. 

Maplewood Violet & Nursery Co., Lansing. 
Marvin, O. F., Holton. 

Maudlin Nursery, The E., Bridgman. 
Michigan Nursery Co., Monroe. 
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Miller, Abner, Fennville. 

Munson, W. K. & Son, Grand Rapids. 
Muskegon Fruit Growing Co., Muskegon. 
Negaunee Nurseries and Greenhouses, Negaunee. 
Nelson, J. A. & Son, Paw Paw. 

Newell, Reuben, Candler Ave., Highland Park. 
Pier, Frank D., Leslie. 

Pilkinton, 8S. H., Portland. 

Pontiac Nursery Co., 240 Woodward Ave., Detroit. 
Powers, Chas., Douglas. 

Prudential Nursery Co., Kalamazoo. 

Schild, H. J., Ionia. 

Sheldon, W. E., Litchfield. 

Singer, W. H., Lapeer. 

Smith, E. J., Cheboygan. 

Smith, Henry, Grand Rapids. 

Sodus Nursery Co., Sodus. 

Speyers, Chas M.; Willis. 

Spielman Brothers, Adrian. 

Starr, Geo. E., Royal Oak. 

Stephens & Allain, South Haven. 

Stoddard, L. H., Kalamazoo. 

Stone, John & Son, Hillsdale. 

Taplin, Stephen, West Fort St., Detroit. 
Tossy, L. F. & Co., 84 Baltimore Ave., Detroit. 
Utter, Jay J., Bravo. 

Weller, Barend H., Holland. 

West Michigan Nurseries, Benton Harbor. 
Weston, A. R. & Co., Bridgman. 

Whitten, C. E., Bridgman. 

Wildemere Gardens, Highland Park. 

Wise, Ralph, Plainwell, R. D. 

Wolverine Cooperative Nursery Co., The, Paw Paw. 
Wooll, I. A., Elsie. 


List or MICHIGAN DEALERS IN Nursery Stock, 1908-9. 


Augustine, L. D., St. Joseph. 

Beattie, Thomas, 187 Euclid Ave., Detroit. 
Bowser, F. L., Alma. 

Clapp, Chester H., 89 Brady St., Detroit. 

Davison Nursery Co., Davison. 

Freyling & Mendels, 891 Wealthy Ave., Grand Rapids. 
Herpolsheimer Company, Grand Rapids. 

Heyboer, A., 867 Sutton Ave., Grand Rapids. 
Hibbler, Edwin B., 12 Montcalm St. E., Detroit. 
Hudson, J. L. Co., Detroit. 

Hunter & Hunter, Detroit. 

Kimball, D. S., 287 Kirby St. W., Detroit. 

Knapp, W. F., Monroe. 

Lohrman Seed Company, 73 Gratiot Ave., Detroit. 
McCormick Nursery Co., Monroe. 
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McHugh, J. F., Michigan Ave., Detroit. 
Merrill, W. F., South Haven. 

Pearson, D. 8. & Co. 

Smith, P. H., 274 Helen Ave., Detroit. 
Souter, Geo. H., Holland. 

Strittmatter, Adolph, 1054 Gratiot Ave., Detroit. 
Sweet, L. H., Carsonville. 

Trankla, Chas. & Co., Grand Rapids. 
Webb, D. S. & Co., Fife Lake. 

Westgate Nursery Co., The H. L. 
Winkworth, R. M., 80 Farrar St., Detroit. 


List or ForeicN Nurseries Licensep To SELL Srock IN MICHIGAN, 
1908-9. 


Allen Nursery Co., Rochester, N. Y. 

Bogue, Nelson, Batavia, N. Y. 

Brown Brothers Co., Rochester, N. Y. 

Bryant Brothers, Dansville, N. Y. 

Bryant, Arthur & Son, Princeton, Ill. 
Cartwright, I. D., 22 St. Clair Bldg., Toledo, O. 
Charlton Nursery Co., Rochester, N. Y. 

Chase Brothers Co., Rochester, N. Y. 

Chase Nurseries, The, Geneva, N. Y. 

Cline, J. B. & Son, Rochester, N. Y. 

Costich Co., G. A., Rochester, N. Y. 

Darling, Irvin C., Son & Co., 1414 E. 88th St., Cleveland, O. 
Davis, Franklin Nursery Co., Baltimore and Paca Sts., Baltimore, Md. 
Fairview Nurseries, Rochester, N. Y. 

First National Nurseries, Rochester, N. Y. 
Foster & Griffith, Fredonia, N. Y. 

Fremont Nursery, The, Fremont, O. 

Harman, M. H. Co., Geneva, N. Y. 

Hawks Nursery Co., Rochester, N. Y. 

Henby, J. K. & Son, Greenfield, Ind. 

Herrick Seed Co., Rochester, N. Y. 

Hooker, Wyman & Co., Rochester, N. Y. 

Home Nursery Co., Bloomington, Il]. 

Jewell Nursery Co., Lake City, Minn. 

Knight & Bostwick, Newark, N. Y. 

Knox, 8S. H. & Co., Buffalo, N. Y. 

McGlennon & Kirby, Rochester, N. Y. 

McLean County Nurseries Company, Normal, Ill. 
Miami Valley Nurseries, Phoneton, O. 

Oregon Nursery Co., Salem, Oregon. 

Perry Nursery Co., Rochester, N. Y. 

Portland Nursery Co., Portland, Ind. 
‘Prudential Nursery Co., Tippecanoe City, O. 
Ridge Avenue Nurseries, Troy, O. 

Ringler Rose Company, 1112 Rector Bldg., Chicago, Ill. 
Sherwood, Elmer, Odessa, N. Y. 
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Sidney Nurseries, The, Sidney, O. 
Spring Hill Nurseries, Phoneton, O. 
Standard Nursery Co., Rochester, N. Y. 
Stark Bros. Nurseries & Orchards Co., Louisiana, Mo. 
Van Dusen Nurseries, The, Geneva, N. Y. 
Western New York Nursery Co., Rochester, N. Y. 
Whitney, G. W. & Co., Dansville, N. Y. 
Willett & Wheelock, North Collins, N. Y. 

Respectfully submitted, 

L. R. TAFT, 
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State Inspector of Nurseries and Orchards. 


East Lansing, Michigan, 
June 30, 1909. 
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EXPERIMENT STATION. 


REPORT OF SECRETARY AND TREASURER. 


The following account shows the receipts and expenditures of the Experiment Station for the year 
ending June 30, 1909: 


Dr: Cr. 
UL Vag le OOS—ToOnbalanCes. cyetacnemer asic sles dele sa' sue care al arora solar sian inher $7,929 92 
July 18, 1908 received from U.S. Treasury 6,500 00 
Oct. 12, 1908 received from U. 8. Treasury 6,500 00 
Jan. 12, 1909 received from U. 8. Treasury 6,500 00 
Apr. 6, 1909 received from U.S. Treasury 6,500 00 
June 30, 1909 license fees, 190 brands com’! fertilizers and 1 analysis. 3,802 50 
farm TECEIPUSs SLC ne s.ciore ois cle ciscedslicracts sisle.els eisleievene 1,545 95 
from State appropriation, South Haven........... 1,500 00 
from State appropriation, U.P. Experiment Station. . 3,000 00 
South Haven Experiment Station receipts......... 431 42 
Ui, PP Experiment, Station receipts!..s0- 0... soe 227 49 
by disbursements as per vouchers filed in the office 

oMmthetStaterAiditors Generale eects cvenete ote custers lene aver aren sachet $42,802 96 

Balance? ons Wand.) ooo sects sks eeoen e ntere eave cele cause 1ascnel | eels avememcpee ates 1,634 32 

$44,437 28 $44,437 28 


Two hundred two thousand regular bulletins, thirty thousand special bulletins and one hundred 
fifty thousand circulars have been issued and paid for by the State during the past fiscal year. 
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DISBURSEMENTS ON ACCOUNT OF, U. 8S. APPROPRIATION. 


Hatch Fund.}/Adams Fund. Total. 
Salaries: 
Director and other administrative officers; clerks, No. 
(2h) 0) Laie Late I Acie ese a SS Etrrsn, cy eee ek nin, Un OR att $1,857 90 
SClentine Stat, Nowemplovededs. )-.essee ee. ecenee 2,490 11 $1,499 60 
Assistants to scientific staff, No. employed 14........ 2,968 61 5,261 80 
$14,078 O1 
Labor: c 
MONT VeReIMmplOVeSe waocrs come ciiele eine een ce me Semone $1,735 47 
Weekly, daily and hourly employes as needed........ a arilig 3i33 $338 59 
4,389 39 
Publications: 
Palitones mmaitine lists, Cte. simone once an onion $272 75 
22 To 
Postage and stationery: 
TELS PETERS OB yes lectin ee A Gin Rh a RE Re te VEC coe aR ered a $172 46 $16 33 
| SUN LOYOTEY chy fese ls the 1a Gita CL Ren ck RAN Tree Resi Cine PRC Soe 9 95 75 
Melerraphsand telephone: c.1ca ee cee cateene ee oe 174s) 
ss 281 24 
Hreizht sand sexpress seer iy aceite cae) ack eer $102 78 $37 66 
140344 
Heat sieht, watersand spowersiasee ese eine cee $47 16 ; 
47£16 
Chemical supplies: 
Hemi Cal Shay ae vee kere et eS en Orv ear ke $191 60 $157 87 
OGHETESUD DLS Er teen bee eee EOE runt by ate ein Pas 5 162 94 308 76 
821 17 
Seeds, plants and sundry supplies: 
PA ETIGUIGI Pall meer tuetscclon rs tleremy oe Ma dot Cisse eititioe snes $187 09 
ELODEICULEN TARPS eee) ton te. tte Gk ae aoa 309 09 
BOLAMICAlly Ary es et RAN ey Mn ae me fiat 58 00 $55 02 
EEMUOTMOLO RICA eetn cc, cc: arias Ae ae eT REAR 34 80 28 06 
IA CLSTIOIOR Cale ceric ames gan ewan aes Sk ee ee 20 78 116 62 
(Chieravileel AAs 5.ccoteecagtolol ake haath etek ceenee on Ear chonee eam oe agen 29 98 
WITEGlOmSVOllice weeny wre he ek. Se a ns Aenea 1225 
OMICEMSE CTO alnyeyek sei ae oota ice eh creites RN eee 16 39 
WeElerinaryerntet arin cece hoch ane een ed ate 15 
— ae 868723 
PCE C INE SUES ncn esc r cre reinns eyes Leis PRET SU ete eat oe $23 62 $174 68 
198 30 
Library: 
OuessetmGenera sinsettorumicy.-: san creer oe ee eee $44 21 
OnersetmGenera: Insectorumi. 5 60 ooh een oe tice ge noo. Be vi 
OnevsctaGene4ra Mmsectorin. soos, cee elem teenies Al 20 
One sindexs KenvemsESupplylilan ees oe een tm ane Wa 
OnepindexatonNAwACs Micolozvacnmee eerie een atte 33 25) 
OuepArchivslenre Ey cicne seen e er mene hone Emenee 18 75 
One Brocheniesches Centralblatt..................--- 10 02 
One ‘Brocheneisches’ Zeitschrifts....0...6..0+0.+50052 8. 18 00 
One Zeitschrift’ feur Hygiene Vol. 60............... 16 50 
OTHE RUNG AGES tore ene On pe tN ite ee NE nen << AIS ners 343 10 $15 28 
— 550 20: 
Tools, implements and machinery: 
INC WADUITCRASCSU ain heme eer ene aa ree kee $34 94 $2 48 
REIIALES Mie ne ccuchc tore cane cin | Ee eg ete eS OE 15 09 
= D2 
Furniture and fixtures: 
WuowilatetOMRGeslko- rma mire Res ck Myc crn). naa $15 00 
COnemhekVORTAD ME cari eee es Mere kc ae ae on Da ee 4 50 
(ONBVS GIO} hes ils a x ce tes Shore RER PR ccs etn aad ee ean a 17 90 
Onexeapinenmandsdra wersay- me ononi. cece aon see 29 70 
GUE TAP ULCHASES yer ke Mie Pee oN ae seas oes Geese 41 00 $1 00 
DECIONSHLOLRCASC Har nt trad Compe bane L GLE iri y Nel CaN UTTES AU aeons Ces Las 
125 45 
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U. 8. APPROPRIATION.—Concluded. 


Hatch Fund.|Adams Fund. Total. 


Scientific apparatus: 


OnemWondenseryeombis nearer cick cdots cre cones eereremacelis $125 50 
QOnesihermometersccrrccutste tot hola re elchel a cls te Wemeueiensee- 6 00 
Oneepone ya PLESNOM NOs LOsrsesiacee a cls sr opeatieneh tavsaenee tice) le 37 00 
ONMEAMUET OL asec eens Ce rere VITO ane ere Oe hai aisle letter = ne 20 00 
One Tcerminatiney Ghramjier sis omecter sie’ miyek Aston Alemania lel <r = 85 00 
Onexedichonanryiocnro: cukawaie cin tan iene cin cen vee hair 23 00 | 
OnerMiIcrOSCOPE= es vc. 1.1 he Diba Sesithe Uo er Ea Ea 85 00 
COINS: FR HOVCAHAS are arene ee ol CRC RO CRORE CRD oitTS Olah can ec iear 5 00 
Onestihernvometerrn ns soto cele omees cele cestnetahe deo aie 50 00 
Onegihermosrap ly cya: yice eats acheter ciatensestomp mn eraniee mitre 75 00 
(OYE A COSS Ge Sere Solemn ssets takers cern ato SES CRETE act eet mer | Cerio ianrelerany a 8 #14 00 
VOUT MAS Sects ee ee Nee ec Se okey tote loc sve eia aes [ail e aPe alle, Seaebeh [te bosnswogen aes nah ps 22 00 
ONES COZ a ClEMICA Sees satan a tetonh ree eee estore sr ep aie otieteo we this nue samaCialsoyie tos itstaeed 10 00 
ONEMMICTOSCOPE Meena wate ister o herene ee alba er ohet sous eitate nee lcheire. ere eae kaemet 44 00 
ED WeTuin=tlV.Ca LDS sat OLGUIEVzcer tira srcniareterer reste tcrs 1 eel on dieteyates llaene ola ogtvoneuey ers 22 00 
EUHTEE SIMI CKOSCOPESECOMpDIEGE erie ce cternie ers tram onion te elleeterse-) nacoel Pals 276 90 
MWOSSOILMPHERIMOMMELETS icra ror tease oi ee lone to toeea dered oleh ral abs oa auahes cacehetorers 12 60 
OnercentiinyaCamena ne cueecnsebary cusieistor sr cisy eteroheere ce esata lion ecetebedeuelteh cones 83 30 
(Oars Veen Ghvahore Chores ooeeeonob aos adotdonuoloocdbh cr senoc 148 00 
Oneivacuumns distilingeappanatuSrun -cstetei ae reve oer lelas- 3/|ierehe valet 150 090 
iiAsleay (Chirioaie To BRALTOLO NG ISD Gio Acie e ono Ged belo CM eerDal (pia aicloudhs-aele 173 15 
METIN TESISTATICEMULIDES pu GL Giemies oy tonews cencteien stone 27 ane) 8 seek nell oket ack tonerene 165 80 
Ofherepuncnasess erect rere Pa Sr ernment tae 93 321 47 
$1,956 15 
Live stock: 
Shiillatsvardeoug Basha Scechern ERGtAenG Cha cet kaa CLO ene, Site ERD eh Sete teeal fossa peered ac $861 25 
SUUTTGITIOS ats tapareteccee on cea ee eee eee eT ee nee ee Pala ny eho I ac eesusnn omoae oe ale 22/162 
a 883 87 
Traveling expenses: ‘ 
bal Hop Aweroyel Cy cinhmoul ode seo gonoeacuouuaauesD 873 11 
In connection with investigations underthe Adams Act..]............ $151 66 
For other purposes connected with station work...... 534 62 Pea ee 
Buildings and lands: 
TIMPLOVEMeNtS cease ccs chaise ae Ok Ide PET Oe $86 24 $442 00 
ERE TO BS shes cher oped epee cand eo oe alieWrovrs Feues sous Emer hus el ens. odreiftencutwehen aieue yey dee 47 50 2 
ooo 575_74 
DECOY TEEN [aA hs ace Ros re arn Ea renee eats iene Pee mene I koa Bille cate, eschchy macin $26,900 00 


DISBURSEMENTS OF EXPERIMENT STATION MONEYS—OTHER THAN RECRIVED FROM UNITED STATES 


TREASURER. 
SAAT OS Ss Papen tees, talsed erste: te MEN eh ora eeaat ai Pe ie cuelasAe at Seelailoptins rable Temata) siete aera teen $2,902 46 
AALS OT Mons eoot noee ee thse en tones coh tehiotone Bo witeiley ssiassin Dees etlogers: su bienere teaaeolislls ue ceva 5,205 08 
PUD IEC AGIOS ae py pececee se roner yi ek hari oh ore cian wees ae ouch et Rehote meee ones te el 
POstaee VandastatiOnenryar hry std ots. padcenig ete simi ae lees ences apa ice ahan ght cree 325 89 
TE Leite amide RTE sss wets alee os wee) op scarce Meee aEGR ile momed wtnane Meare speeches S2G. Lo 
teag, licht sawaterwand *poweleersnh. oc eat amon wicks susccisters ake alot wae iee 2 16 
ChHemiGAlisip Dliesteeemat tere eee nee rj anee aor eee 92 62 
NeedsesplantavandesunGryasupplies:, cscs oerunkeiee ee ole ceca sieemiecte 1,390 50 
HOnbiliZenswy ee eet ey ll taal Wa cy ST. reac or naneia cites seaPA IGN eesidss, Sk Cateneunteken Suayee sate 100 00 
HEC GINS ES tui seme pata es ae ete Le ee aot Goin choke abies ea, Mabamvoe ater ieudeai 2,854 77 
IOI EB Aye ecu oa bc. cbinm no od Melo has 6 mary de Oden on Sooodamanooe saogndaoe 35 04 
WoolsMimnplementssand smachinemynemanie oct cicero ain at aio siomc mere 13 00 
SCIENLINCRAMPALAGUSm Aste ene mene Setar te Met noe raheiie’ alas 9 Seva elect uct vse a niees 1675 
DV GSCOCK Et Sem pia ne re ee MAST ERE A Tr ietn le coke © eran eNe oem 827 00 
TA VElinie EXPENSES el cee Rone Hy aN eT Sosa dered Smt eucl chethorote Aire 1,411 43 
Binildine ran delandsrisaevn oe eet ee eshte Nees Llatwosine we ekinohon 1,022 60 
.|_—_—————-|_ $16, 802 96 
LBA) OVERS a One oe elie WME Rp AU ot fet Ate Laun bree anes hd em ove Dn aie Pg x La Nara dpa ot Be a 1,634 32 
ANCOR cs ee Biche otc Me UPI Se eee ree Sta EY NR (Noe cs eer Teel (PRE teed me $18,437 28 
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REPORT OF THE DIRECTOR OF THE EXPERIMENT STATION. 


President J. L. Snyder: 


At the beginning of the fiscal year, July 1, 1908, several changes were 
made in connection with the Experiment Station organization. Prof. 
H. J. Eustace was made Experiment Station Horticulturist and Prof. 
L. R. Taft, Consulting Horticulturist. Prof. J. A. Jeffery was made 
Soil Physicist and has carried on some work in connection with one 
of the Adams projects throughout the year. Later in the year Dr. Beal 
was appointed to the position of Botanist of the Experiment Station 
with Dr. J. B. Dandeno as assistant in the same. The Dairy Husbandry 
Department was given official representation in Experiment Station 
work through the appointment of A. C. Anderson as Assistant Dairy 
Husbandman and a member of the advisory staff. In the same way 
Animal Husbandry was represented by the appointment of H. W. Nor- 
ton, Jr. to a similar position. Heretofore the lines of work which have 
been carried on in connection with the Farm Department of the Col- 
lege, in which investigation work has been in progress, have not re- 
ceived representation in the Council or Station Staff and it seemed 
highly desirable that this recognition should be granted to these de- 
partments. 

A new classification of Experiment Station publications was brought 
into use at the beginning of this year. The following are the classifica- 
tions under which publications are now issued: 

First, Popular Bulletins, embodying such publications as are of gen- 
eral interest to the farmers of the state, dealing, as they do, with ordi- 
nary practices. These are sent out to the entire mailing list, which now 
comprises about 55,000 names. 

Second, Special Bulletins. This list comprises those that are of local 
interest only, such, for instance, as sub-station reports, or other publi- 
cations which deal with questions of interest only to people of a limited 
area. 

Third, Technical Bulletins, consisting of the reports of scientific re- 
search work such as is carried on in connection with the Adams pro- 
jects, and in some cases they are suited only for the use of men actually 
engaged in similar lines of work. They may also consist of reports of 
progress made in connection with research work. It is not believed 
that this class would be of interest to the farmer generally, but both 
technical and special publications can be secured, by all who desire to 
procure them, by addressing a card to the mailing department of the 
Experiment Station. Mention of the issue of special and technical 
publications will be made in connection with the regular publications 
so that notice will be given to all. 

Fourth, Circulars. This group consists of four to six page publica- 
tions dealing with practical topics upon which there seems to be a gen- 
eral demand for information. In many instances this demand is deter- 
mined through inquiries which come to the various offices of the Ex- 
periment Station. The idea is to produce a brief, plain, simple, practical 
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publication which will relate to one specific subject only, that may be 
directly helpful to the farmers. 

Fifth, Press Bulletins. For several years the institution has been 
issuing from two to five hundred word articles to the press of the state. 
The object of this has been to disseminate information through the 
press to the farmers of the state, thereby getting it into their hands 
quickly in case of emergency as the demand may arise through special 
causes. 

During the year the following publications have been issued by the 
Experiment Station: / 

Bulletin No. 252—Fertilizer Analyses by A. J. Pattem, 8. L. Jodidi 
and ©. B. Collingwood. 

Bulletin No. 253—Can the General Farmer Afford to Grow Apples 
and Suggestions on Improving and Spraying Apple Orchards by 8. B. 
Hartman and H. J. Eustace. 

Bulletin No. 254—Preliminary Report on Wintering Farm Work 
Horses by H. W. Norton, Jr. 

Bulletin No. 255—Cement Silos in Michigan by J. A. Jeffery. . 

Special Bulletin No. 47—Corn Improvement (Revision of Special 
Bulletin No. 44) by J. A. Jeffery. 

Special Bulletin No. 48—Report of the South Haven Sub-station by 
In R. Vatt. 

Special Bulletin No. 49—Grape Spraying Experiments in Michigan 
1907-8 by C. L. Shear and Lon A. Hawkins. 

Technical Bulletin No. 1—Keeping Qualities of Butter—General 
Studies by Wm. S. Sayer, Otto Rahn and Bell Farrand. 

Circular No. 3—Corn-selecting, Storing, Curing and Testing by J. 
A. Jeffery. 

Circular No. 4—I. Methods of Breeding for the Improvement of 
Michigan Cattle. II. Organization of Cooperative Cattle Breeders’ 
Associations in Michigan by R. S. Shaw and W. F. Raven. 

Circular No. 5.—Innoculation with Nodule-forming Bacteria by Wm. 
S. Sayer. 

Press Bulletin No. 19—The Formalin Treatment of Wheat for either 
Loose or Stinking Smut by J. A. Jeffery. 

Press Bulletin No. 20—The Formalin Treatment of Oats for the Pre- 
vention of Smut by R. 8. Shaw. 

Press Bulletin No. 21—Potato Scab—Ways of Prevention by H. J. 
Eustace. 

Owing to the fact that no Experiment Station funds were used in 
conducting experimental work in connection with the Departments of 
Animal Husbandry, Dairy Husbandry, Poultry, Farm Mechanics and 
Farm Crops, mention will be made of the work carried on in these 
departments in connection with the report of the Dean of Agriculture. 
During the year special state funds were available for live stock ex- 
perimental work and also work in connection with the poultry depart- 
ment. This has been true in the past four years, but the results of the 
experimental work derived in this way have been turned over to the 
Experiment Station for publication when completed, and a somewhat 
complete description of these lines of work will, therefore, be given in 
connection with the report of the Farm Department. 

The work of the Experiment Station is quite fully covered by the 
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heads of the various departments with one exception. The experi- 
mental work in Crops has remained under the direction of the director 
of the Experiment Station but has been in charge of Mr. F. A. Spragg. 
This work has been developed almost solely along lines of crops breed- 
ing, dealing with corn, cereals, pasture and forage crops, et cetera. 
The following is a statement descriptive of the line of work. The aim 
has been to develop pure or pedigreed strains of the field crops. The 
department handles between one and two hundred thousand individual 
plants annually, from which superior individuals are selected for use 
in starting new selection plots, for eventual increase. The plants must 
have similar conditions of space, soil, moisture and sunshine, and when 
sufficient quantities of seed from strains superior in quality and uni- 
formity, are procured they are put on a comparative basis to-determine 
the yields. The next step is to select and increase the desirable ones and 
send them out to farmers. 

Wheat—of the 222 living wheat plots, 50 are one-twentieth acre yield 
plots, 18 are one-hundredth acre increase plots, 16 are smaller increase 
plots, six are beds or selection plots in the first year and 138 are single 
selected plants originating in 1908. The increase plots originated with 
individual plants of 1906 and 1907. 

Oats—of the 156 oat plots, 42 are one-twentieth acre plots, 23 are 
one-hundredth acre plots, 9 are beds and 82 are single selected plants 
of 1908. Twenty-six of the one-twentieth acre plots are planted from 
pure strains originating in single selected plants of 1906. 

Barley, Flax and Timothy. These are being continued along the 
same lines reported last year. 

Corn—But little has been undertaken in addition to the work reported 
last year. The cooperative experiments carried on among farmers 
throughout the state has been placed in charge of Mr. A. R. Potts. 

Cow Peas—All the cow peas that have survived the selection process 
can be traced back to three of the numerous original varieties. How- 
ever, aS these original varieties were planted close together, many 
hybrids were produced and the work now is the development of new 
kinds. 

A hybrid plant with black seeds selected in 1906 is of special 
interest. These seeds were planted in 1907 and the best individual 
plants selected. Some plants had produced uniform black seeds like the 
parent, others white seeds with black eyes, and still others bore seeds 
variously spotted. Only those producing uniform seeds were saved to 
continue the work in 1908, the blacks being planted in one group of 
plots and the black-eyes some distance away. 

In the group of blacks, two plots attracted considerable attention as 
being high producers, one of seed and the other of forage. The heavy 
seed producer was a bush type with uniformly black seeds which is being 
increased this year so that perhaps some seed may be sent out to farmers 
next year. 

The different classes of these plants have been isolated between other 
crops so as to prevent hybridization and enable us to grow a large 
number of promising pure strains for comparison of yields and general 
value. 

We have a pure strain originating from a single plant of 1906 that 
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proves to be a good forage producer and a fair seed producer which is 
being increased to send out next year. 

These two increase plots of this year are the first cow peas we have 
been able to produce which could be recommended for Michigan con- 
ditions. q 

Soy Beans—The breeding work has been completed and we have quite 
a number of pure strains that are being tested out in variety series. 

Clover—As it is situated on stiff soil, the winter-kill in the ciover 
nursery was very heavy. Perhaps it is a good thing to have the plants 
thus severely tested as the survivors undoubtedly belong to hardy 
strains. The individual plants in the nursery were set in check-rows 
two feet each way. Second generation nurseries of the mammoth, June 
and alsike clovers will be set out this year. The seed is growing in 
beds this year, having been grown from a selected high-producing 
mother-plant of last year. The new nurseries will be set out about the 
last of June and will probably contain 4,500 individual plants. 

Alfalfa—Our nursery contains individual plants from over a hundred 
sources and new alfalfas are being received each year. As Michigan 
does not produce alfalfa seed, the-main object of this work is to select 
the best from the best through a number of generations until we have 
strains that will be high seed producers as well as producers of large 
quantities of hay. Some of the families did not lose a single individual 
plant by frost last winter, and the plant which produces the greatest 
- amount of seed is still alive. 

Ri Sas EVAWWe 
Director. 
East Lansing, Mich., June 50, 1909. 


REPORT OF THE BACTERIOLOGIST. 


Director R. S. Shaw: 


Dear Sir—Progress is indicated along the several lines of investiga- 
tions under way in this laboratory. Only specific comment can furnish 
the trend of work or results. 


BUTTER INVESTIGATIONS. 


Last year were issued the findings on the “Keeping Qualities of 
Butter” by Wm. S. Sayer, Otto Rahn, and Bell Farrand. This year 
the work has continued and all efforts have been concentrated upon 
the influence of salt, and of nitrogen in their relations to these keep- 
ing qualities. The able and active control of Dr. Otto Rahn in con- 
ducting this work is largely instrumental in bringing the work to its 
present status. Associated with Dr. Rahn, has been Mr. Charles W. 
Brown, who has so conscientiously pursued the study of the bacterial 
nitrogenous products, and who will assume charge of the work for the 
coming year. Also, Miss Lulu M. Smith has assisted by taking the 
patient réle of following the life-histories of the micro-organisms in- 
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volved and of ascertaining the strictly biological relationships to the 
keeping of butter. It is the purpose of this laboratory to persist in 
this work until the keeping qualities of butter are placed upon a more 
definite basis, a basis which will enable the butter-maker to know the 
exact factors at work and to eliminate those which interfere so ma- 
terially with good quality. 


TYPHOID FEVER GERMS IN MILK. 


Owing to the close association of epidemics of typhoid fever and milk, 
as well as milk products, the question has been asked several times, 
whether the typhoid germs would withstand the acidity of ordinary 
soured milk. To ascertain the influence of sour milk upon the typhoid 
germs, Miss Zae Northrup has undertaken investigations. Seemingly 
easy, results would be expected early, but, on the contrary, many difii- 
culties have been encountered, because of a lack of satisfactory methods 
in isolating readily the one germ from the other. Again, it has been — 
found advisable to include as many types of lactic bacteria as are 
available for study lest the results from one type might not be indentical 
with those of another. 

The problem has, therefore, resolved itself into a study of devising 
methods to make the various determinations of typhoid germs in the 
active presence of many types of Jactic bacteria. 


SOIL INVESTIGATIONS. 


Bacteriological soil investigations are receiving considerable prom- 
inence as time goes by. It is believed that the micro-organisms of the 
soil are to a large extent responsible for the difference between an active 
fertile soil and an inactive or dead soil. When Mr. Walter G. Sackett 
entered this laboratory, soil studies were undertaken in earnest. His 
attention was given to the study of the action of micro-organisms upon 
the insoluble phosphates of the soil. Before leaving us, he, in association 
with our Chemist, Mr. A. J. Patten, gave his results in bulletin form. 
Upon his departure, Mr. Wm. 8S. Sayer undertook the work. This was 
September 1, 1908. Mr. Sayer entered upon the work in a comprehensive 
and thorough manner. He studied his problem in its relation to all the 
recognized problems of the soil, and made a serious and systematic effort 
to .master his subject. He attended the summer graduate school for 
Experiment Station workers for the purpose of familiarizing himself 
with the work of others. He waded through soil literature to learn 
what investigators had already contributed; in short, he was leading 
up to his problems in a careful systematic manner so characteristic of 
the man. 


WORK WITH LEGUME CULTURES. 


Mr. Bronson Barlow, for the last four years connected with the 
Bacteriological Department of Guelph, Ontario, came to this laboratory 
for a short time about the first of March. Together with Mr. Sayer, he 
instituted the methods for providing cultures for legumes to farmers, 
such as had been done at Guelph. Mr. Barlow left the laboratory early 
in April, when this entire work devolved upon Mr. Sayer. On the éyen- 
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ing of April 30, 1909, Mr. Sayer was drowned in the cedar river while 
canoeing. 

The nodule-forming bacterial cultures have been, since May Ist, 
under the direct care of Mr. Brown. I append a detailed report of what 
has been done in sending out these cultures. The actual forwarding 
began about April 1st, and the report closes June 25th. We are still 
sending out a few each day. 


Nos cul turesalfalta; Sent OU: er. siseutsds ces gies «eet sees 392 
No. cultures red clover, sent out........ MAES STOR 172 
No. cultures alsike clover, sent out..... ep ecipae Chee ce: 23 
No. cultures white clover, sent out........... dhatioretate 7 
No-cultures; soy beans, sentouts.. 6 322% 5% Speen praca 15 
ING. ‘eultures white beans) Sent: OUls.27s..20 ae stay eae Gs 172 
No cultures *peas). sent :OUts So oas tae oa. chess ate 64 
Nop.culturess cow peas, Sent Oubtsiis 15 oc stets os lense eae 2 
No: cultures vel¢h, sent out.s 352. 2. sae: See tebars share A ( 

Potala irs asic os eras SEG LETS Oe BIE 872 


Fifty-three cultures have been sent to institutions and to individuals 
for experimental purposes. 

These cultures were sent out upon request made upon the following 
form of application. . 


APPLICATION FOR NODULE-FORMING BACTERIA. 


I desire to conduct an experiment with nodule-forming bacteria 
for :— 

Alfalfa, red clover, alsike clover, white clover, beans, soy beans, 
peas, cow peas, vetch. 

(Strike out those not wanted.) 


(Each bottle is auficent ior 60 Ibs, of peed ; 

Probable: date: Ok ‘Seegine? "5.4102 .- wevienis es « Spiraea cicieco ite Come 

If the culture is sent to me, I will, 

1. Carry on the experiment according to the instructions received. 

2. Exercise care and accuracy in the work. 

5. Report the results of the experiment soon after harvest, whether 
successful or not. 


DEAE es A ane eon A, as on OL SE SSE 


A nominal charge of 25 cents per bottle is made to cover cost of 
material and shipping. 

Mnelosed finds ..4..42 Mrcteh ahs iste oetemene eres .cents. 

This sheet when filled out should be addressed in a sealed envelope 
to the Bacteriological Laboratory, East Lansing, Michigan. 

With each culture were sent directions for using the culture and a 
blank report upon which the farmer can make the report of results. 
They follow herewith: 
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DIRECTIONS FOR USING CULTURE. 


This culture is sent to you with the understanding that you will use 
it according to directions and report to us your success or failure. The 
price of the culture is 25 cents. 

1. Cover the seed with water and let it soak for an hour. 

2. Mix a pound of granulated sugar with each bushel of wet seed. 
(This step is advised but it can be omitted.) 

3. Spread the seed in a clean place until dry enough to plant. 

4, Pour a little cool water into the bottle of culture, break up the 
culture with a clean stick and mix it with the seed. 

5. If the seed is still too wet and sticky to plant, it may be spread 
out again in the shade. It should be neither wet nor dry, but as moist 
as it can be and yet seed evenly. Plant the seed just as you would un- 
treated seed. 

6. Do not open the bottle until you are ready to treat the seed, and 
treat only as much seed as you can sow in a day. 

7. A small strip should be planted with uninoculated seed for com- 
parison and this should be seceded first. 

8. Put a sample of uninoculated seed in one of the small envelopes 
and a sample of inoculated seed in the other and return to us in the 
addressed envelope. Address, 

BACTERIOLOGICAL LABORATORY, 
East Lansing, Mich. 


REPORT ON SEED INOCULATION. 


RENT OL ISCOG ec ale Siete Gis Goce we, sueee eee we leas Oo ab eas She Oe at ee ae ee 
Pounds of seed planted without culture............. S Siais es ace ae ee 
Seed splanted: with ‘Cultures ois ees e 6 o:dc8 ote taeal eee cea OR ee 
Noduiles on untreated jseedlings s.%.7.;. i.e oe eee ee Hse Pe ape 


at eike eS) Rela 01/6, |) e.'0 (0,0 6 (0) 6 a \e\/e| «0/80 je wlele) e186, (e'\6. 0:6.) |S ee (@usheXe 1d)\6 819 6 9 elelul) te.se tule) wile ie tele ieee 


fe taney e 10 1e) 6/5058 (©. OL ele 2 |p Je 18, 0.00.0. 16 6,6 ‘ele, @ 0, 0.0, © « @ 6 (e:| ‘<etiee) ee oe ea is')o,.e leis exe. “se \re) ee ete (evel eMtel falta 


Stiele lis) \e se «ee 


CHAPACTEE COL VSOI Oia is cote teiie oe ee Fis oe eee ee ea ee 
FALE VACHS HE CTOPS rye oie vearie eto: 2 o4s lao Sania, win laet MARIS Dare ee Cee See 


Address, 
BACTERIOLOGICAL LABORATORY, 
East Lansing, Mich. 


With the return of reports, we are hoping that we shall be in posi- 
tion to judge of the need of legume inoculation here in Michigan. 
Reports from Canada, New York, and Virginia are so flattering that 
we feel much may be gained by the treatment; however, we are pre- 
pared to be disappointed. The Circular (No. 5) prepared by Wm. 8. 
Sayer and published elsewhere in this report gives concisely our atti- 
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tude toward the problem. Only by extensive trials can we expect to 
ascertain the real situation in Michigan. 


BRIEF SKETCH OF THE LIFE OF MR. WM. S. SAYER. 


Mr. Wm. S. Sayer was born on a farm near Wayne, IIl., Jan. 13, 
1876. His education consisted of the common school training until 
he entered the Academy in Elgin. All of this time, he made his home 
on the farm. After finishing his Academy work, he entered Beloit 
College from which he graduated. He then entered Chicago University 
where he remained till he had completed all of his post graduate work 
except his thesis. For a time, he was engaged in a study of the influence 
of the Chicago sewage canal upon the waters of the Mississippi river. 
After leaving the university, he was engaged as an expert scientist by 
two commercial firms of Chicago. He came to this laboratory just two 
years before his drowning. During this time, he had proved himself a 
very careful, painstaking investigator. His drowning was a great loss 
to the laboratory, and his agreeable presence will be difficult to replace. 
To mourn his death are his parents and two sisters, whose affections 
and future centered in this only son and brother. Although this col- 
lege cannot mourn as parents and sisters, yet it mourns deeply with 
them and feels bitterly the loss which came so suddenly. His thoughts 
were pure, his deeds were pure, his life was pure—the world mourns 
the loss of such. 


WORK WITH HOG CHOLERA. 


Two years ago, investigations were begun in this laboratory upon 
hog cholera. At that time, our attentions were centered in an effort 
to establish a connection between B. cholerae suis and hog cholera, 
believing that, in reality, the etiological factor represents the key to the 
situation, for until the cause of hog cholera can be isolated and handled 
as a distinct entity, more or less indefiniteness must enshroud all 
attempts in its satisfactory management. This work was carried as far 
as it was possibe for that year. At the close of the year, the Bureau 
of Animal Industry demonstrated the Dorset-Niles serum prepared by 
the Turner-Kolle method applied to rinderpest. This treatment ap- - 
peared so promising that the preparation was undertaken at once. This 
introduced many new and complex problems, because of the fact that its 
use had been very limited. So numerous were these unsettled questions 
that it became impossible to follow any exclusively; it was necessary 
to serve the applied end, in order to keep the work under way. This 
has resulted in a year of chaos, so far as hog cholera investigations are 
concerned—much started and little settled. However, even in this chaos 
of manufacture and undetermined question, Dr. Giltner has contributed 
much additional work along the lines started two years ago. Some of 
these results will be embodied in a short bulletin which is now in 
manuscript form. Others will be published later. 

After the demonstration of the “Bureau” serum at Ames in May, 
1908, several states undertook its manufacture. Michigan was the first 
to put serum into the field. About the 20th of August, the laboratory 
had serum ready for use. The results were so gratifying that we de- 
cided to place it upon a commercial basis, and to charge sufficient to 
cover its cost. Its expensiveness precludes sending it out free of charge. 
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Accordingly, it was decided to charge two cents for each cubic centi- 
meter. Furthermore, in the treatment of animals, there is always a 
possibility of reverses. In order to shield the college from trouble, a 
contract was exacted relieving it from all responsibility. The following 
contract is agreed to by the owner of every herd of swine treated. 


HOG CHOLERA TREATMENT. 


IS EDTNORE RY ee et ea ee te eer Baas fo eee ee oe ae oe 
PAG CGO RS MMM ssw Rid 2M AiRbt 4, ies pe einem ea eee, irene 

PAPE eee seakets Sra eee o'eie aeete Shame INO: of * mixed serum: ased).*.,22. 55 ee ; 

PASETTORUNM Eee, ote Conials oe ckuetns, decrees 5 /2 Nos of ‘virts” used: 22... 2. 


AGREEMENT. 


The Bacteriological Laboratory of the Michigan State Agricultural 
College in no manner guarantees the efficacy of the vaccination of hogs 
against hog cholera or any other disease by the simultaneous injection of 
hog cholera virus and serum or serum alone (prepared for the purpose of 
modifying the action of said virus). The laboratory can assume no re 
sponsibility whatever for this treatment or vaccination of hogs against 
hog cholera or any other disease. So far as the bacteriological laboratory 
is concerned, the merits of the treatment or vaccination, as at present 
established, must be the sole recommendation for its use. 

Any one wishing his hogs treated or vaccinated with the virus and 
‘serum must agree to the above conditions and must promise to pay 
Eee faispavais ......cents per cubic centimeter for the virus and.......... 
eent per cubic centimeter of the serum to the Secretary of the Michi- 
gan Agricultural College. 

CuarLes E. MARSHALL, 

Director of the Bacteriological Laboratory of the Michigan Agricultural 

College. 


I agree to the above conditions and promise to pay on or before 
eG SRO en ee ae LQ. cy wets no oes. COME permeubie: centimeter san 
PUSAN talon als Joie aie @ % -cents per cubic centimeter for serum for treat- 
ing or vaccinating my herd of hogs, the amount to be stated in writ- 
ing by the person conducting the treatment or vaccination. I further 
agree and promise to report the results of the treatment or vaccination 
to the Director of the Bacteriological Laboratory once each week for 


four weeks. 


IPMOM Aes. iol cm shaves s/o ih) tenes eee ; 
HCG eee S oho Ns eae aces SS ci Sant take SE AUE eee he carne oaks ae iA, bre <0 cee : 
TOMO ese Gh eens ss a's! Dianvie sateen eae 
[Signature of Operator.] 
Amount of virus used in cubic centimeters............ APE eg ke ae 
Amount of serum used in cubic centimeters..... arate Bs Cesc Satie ae 
In the treatment of the herd of......... a Lecaeay Mee sates ears S75 ata Ra eee 
pened ii .\ssetes nih Caeleeines mit tisfae Seeks 


[Signature of Operator.] 


Noth.—The signatures must be placed before treatment and the amounts of serum and 
virus inserted after treatment is completed. 
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CONDITION OF HERD WHEN TREATED. 


Condition of hogs when treated...... A NG Ep RR aaa Beat 
Poe VWihat pordon, Of the herd has’ ded. «<0. « «ciara Seat Bia aa M 


2.4, isthe. disease, Just. DEsIMMING 55 <0: se 52 sje, a ier ee 

3. Does the disease appear to be generally disseminated............ 
4. ,How long has the disease existed in the herd.......... .. 

5. Does the disease exist on neighboring farms....... 


REPORT ON USE OF HOG CHOLHPRA SERUM AND VIRUS. 
INT eco et el yavete ni eal oe ee ences nlc era? Waders SIE eet NEOs Ser Chen Now oficontrdctin: hacen <hceei on ree 
Bs Wersja orca oe oe ey AR Reed a era lL Rn aca phy An Pw Maibet Ginetsvecenane as e : Miibines aga E ee 
MixediSerumiNo ce cexcpt anit ate cient alee ae Minus NOs 6. ocreta sien crac eaiey car tetera ye 
ie eu eons BATS er. E eA AE eine a 
i Dose for each pig. Number living. Number sick. Number dead. 
Weight of pigs. pbs oes ; 
| tested. joie aif Nee yh Pel ne Mtg | | Not |, Not 
f Serum. Virus. | Treated! ented Treated. fected Treated. fronted 
SING CA Oy ae tenure cea na rree eee ich all eR oNS Mee Ses cee. | eel eI | clans Pare eran eran [Eee real Ci MRI [n ere MAC Cank  2 
Ba Dilly sipatarete ete ODIkNe aS Re SEI oe McRae Deena aera seat became ee Maree (rebar OOP eae Eni aars Mist Alle 5 oa 
aie 1b) GAS aR eer d Glib GnGb aac aac eb ette oneeoeias Lie tee hE § onal ete Ras hers gar pee me 
fsa Che aoe Seen | eee ts pee ao Ieacaeeeen Poca ieee anenen [Seite ES lhe iene ace 
iS ap semen Ca cue Rca bes ete eed Os x AnOl Seek e nee ye eee coli as < 
75-22 OE eet eee Iie lee oale eetie ceed ge area es Rea testes Ih ctayesttess i tit mca gee Ce mere a one ee ee 
QDO- ATO MOS menage earat eee seen aro ele ee oe ain | Sates bo, ol late apelo o-ojl elalehe ee ot [eitcgataals coco [Pous tarot ayia Aswan et | eee ee 
275-825 Ibs.......-- (rl sin eran ctato| sonceee SRERT iced pox sanekes | Oeae Se EAce [ae ene Coen lecieesciok al ieee: exactel | donee ottodacorsaK acon 
Bon-a7 lbs ret eal? moses a Ie eee ee ta Nikeee Shi los. 2 lila vie Cente pied 00 csi Stee eee 
B76=d2 oti, Shs each ae  apecsiphed anaes leery Reger eee Past See armen ahold indore 
WDEPATD The! {fea es Rises tala aber’ het Hee, Peo elegance eee ce ee :: 
475 tbs. and above... .. erence Petgedio ales ar es  soAncecrre hal | pe cermereen sl eran BMS SEALS aSo creel hes Ce aE aceon leericn ct 
? | il | 
= Bacteriological Laboratory, East Lansing, Mich. 


Besides the contract, we have felt the need of explanations and di- 
rections. To meet this want Dr. Giltner prepared the following article: 


DIRECTIONS FOR USING HOG CHOLERA SERUM AND VIRUS. 


Serum and virus are prepared by the Bacteriological Laboratory of 
the Michigan Agricultural Experiment Station for the treatment of 
hogs for the prevention of hog cholera. 

The Bacteriological Laboratory does not recommend “Hog Cholera 
Serum” as a curative or remedial agent for hogs already suffering 
from hog cholera. Laboratory does recommend the use of “Hog 
Cholera Serum and Virus,” prepared according to the method used by 
the Bureau of Animal Industry, as the only known preventive of hog 
cholera. Nothing is guaranteed. Michigan farmers must base their 
decision to use or omit the use of “Hog Cholera Serum and Virus” 
upon its merits as established by field tests. (See contract.) 

ibe 
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“Hog Cholera Serum” is a preventive of hog cholera only. It can 
not be expected to prevent hogs from dying or becoming sick from any 
other infection than that of hog cholera or from the disorders caused 
by intestinal or other parasites. “Hog Cholera Serum” can not replace 
proper care and feeding of swine or save hogs from dietary troubles 
other than those caused by the virus of hog cholera. 

The following directions and precautions must be carefully observed 
in order to avoid bad results for which the serum and virus should not 
be held responsible. 


METHOD OF TREATMENT. 


“Hog Cholera Serum” or “Hyperimmune Serum” is the blood drawn 
from cholera-immune hogs that have been hyperimmunized or treated 
with large quantities of hog cholera virus subcutaneously or intra- 
venously. This blood is defibrinated or whipped to remove the clot 
and contains a small amount of carbolic acid as a preservative. It 
contains no living germs capable of producing an infectious disease 
in hogs. It should be kept in a cool (30° 40° F.), dark place where 
it will retain its potency for some time. 

“Hog Cholera Virus” or disease-producing blood is blood drawn from 
hogs killed at a certain stage of the disease. It is secured only at the 
laboratory under aseptic and antiseptic conditions, defibrinated: and 
stored in sterile vessels at a low temperature. It rapidly undergoes 
putrefaction at room temperature and should net be used after it is 
several days old: It should be used immediately upon its receipt and 
any portion not used should be mixed with a disinfecting solution and 
the vessels containing it washed with a disinfecting solution. 

There are two methods used in treating hogs for the prevention of hog 
cholera, viz: the “Serum-Simultaneous Method,’ and the “Serum Alone 
Method.” 

“Serum-Simultaneous Method:” Each pig is injected according to 
the methods described below with , the proper doses of “Hog Cholera 
Serum” and “Hog Cholera Virus.” The injections are made ‘“simul- 
taneously” or at the same time before the pig is released. This method 
is used in herds in which the disease does not exist or where the disease 
has just started. Pigs treated by this method are immune for six 
months to one year or perhaps for life. The method is not dangerous 
as a rule, but it is attended with greater danger than the “Serum- 
Alone Method.” However, the resulting immunity is much longer than 
in the case of the “Serum-Alone Method” and the additional expense 
is not to be considered. Pigs that show an elevation of temperature 
or any other symptoms of hog cholera, or pigs that have been exposed 
to infection longer than one or two days are treated by this method 
at some risk. 

“Serum-Alone Method:”’ Each pig is treated with the proper dose 
of serum only. This method is to be used in herds where the disease 
already exists and is to be used on healthy pigs only. The earlier 
in the outbreak it is used, the greater the number of animals that may 
be treated with prospects for a successful outcome. Pigs already sick 
will probably not benefit by its use. Many pigs, apparently well, but 
already infected with the disease germs, can not be saved by the use 
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of serum, although a number of them may be saved. Serum alone may 
be used on pigs that it is desired to show at fairs or other public places 
for a short time where they may be exposed to infection. However, 
the “Serum-Simultaneous’ Method” is recommended for all healthy pigs. 
The “Serum-Alone Method” is in no way dangerous to the treated 
animals or to those associated with the treated. It is followed by a 
very short period of immunity lasting only one to three months. 

Neither method is, as a rule, followed by any unfavorable symptoms. 
except a slight, transitory stiffness in the hind legs, and possibly a 
slight fever and lack of appetite for a short time, provided the animals 
were sound when treated. 


Fig. I. Showing apparatus and instruments fer immunizing pigs against 
hog cholera. Materials for serum, on the left; and for yirus, on the right of 
large dish of disinfecting solution. 


DIRECTIONS FOR TREATING PIGS. 


The following instruments and apparatus are required for treating 
pigs by the “Serum-Simultaneous Method:”’ (See Fig. 1). 


(A) Bottle of serum; covered dish for holding serum (a_ clean, 
tin-covered jelly tumbler will answer), a hypodermic syringe with ce. 
graduations, capacity 50-60 ce. 

(B) Bottle of virus; covered dish for holding virus (smaller than 
that used for serum) ; a hypodermic syringe with cc. graduations, capac 
ity 5-10 ec.; a dish of disinfecting solution and cloth. 
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For treating pigs by the “Serum-Alone Method” only the materials 
mentioned under (A) are required. ‘ 


PREPARING HERD FOR TREATMENT. 


Separate the well from the sick or those to be treated from those 
not to be treated. If possible, mark in some way all those treated 
or all those not treated so that the results of the treatment may be 


Fig. II. Showing method of holding pigs weighing 
less than 100 lbs. The crosses (+) mark the site for 
inserting the needles. 


accurately estimated. The pigs to be treated should be separated ac- 
cording to weight in pens or enclosures, all those requiring the same 
dose of serum being placed together. 


HOLDING THE PIGS. 


The attendant holds the pig by the hind legs with the snout toward 
the ground and the inside of thighs or hams exposed to the operator. 
(See Fig. IT). 
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Pigs weighing less than 100 Ibs. can be easily held in this way. 
Larger hogs may be thrown on the back with the hind legs spread 
apart and held securely. Hogs weighing over 200 or 300 Ibs. can be 
treated while standing by inserting the hypodermic needle into the 
muscles on the inside and back portion of the ham approaching the 
hog from the rear. An assistant holds the hog firmly by the tail. A 
“hogholder’”’ or rope with slip-noose may be placed over the hog’s upper 
jaw, the rope being then snubbed to a fence post. The treatment is 
not painful to the pigs which usually cease resistance while the in- 
jection is taking place. 


TABLE OF DOSES FOR SERUM AND VIRUS. 


Note.—The serum from a number of hogs is mixed and tested thoroughly be- 
fore sending out. Such a mixture of blood is designated thus: Mixed serum 
INOrS eee 

The virus is secured from the pigs sick of hog cholera and is numbered accord- 
ing to the pig from which it is drawn, thus: Virus No...., or Virus Experiment 
No.... The doses of different batches of serum and virus will vary only slightly. 
A maximum and minimum dose is given and when each serum and virus is 
sent out, directions will accompany whether to use the maximum or minimum 
dose. 


Dose of serum. Dose of virus. 


Weight of pig. 


Minimum. | Maximum. | Minimum. | Maximum. 


10 ce. 15 ce. 5 ee 1. ce. 
15 ce. 20 ce. Tce. 1.5 ce 
20 ce. 25 ce. 1.5 ce. 2). ce 
25 cc. 30 ce. eences 
30 ce. 35 ce. Zien CCs 

DL PE=DQ5 sD Beet set oars ayaa ig ve ate alavekevattacrerone serene Leena woke ree 35 ce. 40 cc. 2/5 ce. 

PAT il Ll SISeR SIRO IBAA RET RICCO OCH EO OE a nid GE Rene ner 40 ce. 45 ce. 2. ce. 

DR OATN Lay a eS STR EIGG Seg ACoDhS UUM OeRe BS OAR Cros 45 ce. 50 ce. 2. ce. 

BZ Deo TOMS setts ciate Gaske Cietete cr orca otaleiers a eee TO eee 50 ce. 55 ce. 2. cc. 

OLOKAD DIDS sro aresae ease ante eee oe ale tiara hee: he tare a eet eabereiste 55 ce. 60 ce. 2. ce. 

ADH= AT DDB shee ce retelec eee aera aa cata o aia onde austere tee att ae 60 ec. 65 ce. 2. ce. 

AFoibsand larrererrse, coset cscicsiereicbaisisreriee te seleisieinerceleisiaistole 65 ce 70 ce. Pics (Ee 


Do not underestimate the weight of pigs for the sake of saving the 
price of a few cc. of serum. There is much danger in using too little 
serum, little danger in using too much. 

Place the apparatus during the treatment where it will be readily 
accessible, free from dirt, and free from danger of destruction by farm 
animals running wild. 

Do not use serwm for virus or virus for serum. 

Use separate syringes for virus and serwm. 

Measure serum and virus in the syringe accurately for each hog. The 
syringes used should be previously tested with water to determine 
whether they are discharging the proper amounts. 

When injecting material, plunge needle deeply into the muscles on 
inside of thigh (See + in Fig. II) perpendicular to the skin and avoid 
striking a bone. Inject the large volume of serum slowly and steadily, 
and, when removing the needle, place the finger over the point where 
the needle enters the skin, thus temporarily preventing return of serum 
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through the puncture wound. Do not try to inject the material just 
under the skin as is customary in hypodermic injections. 
Use a slip needle of rather small calibre. 


NotTrE.—Needles are frequently broken off in the flesh and should be removed when pos- 
sible, i. e., when they can be secured before becoming buried under the skin. A local 
abscess usually results upon failure to remove a broken needle. 

Make it a practice to inject serum on the left side and virus on the 
right side so that, if local trouble results, it can be attributed to its 
proper source. 

In ease of leakage due to stoppage of needle or other causes, be sure 
that the proper amount of serum and virus is introduced before the 
pig is set free. 

It is well to wipe off the point of inoculation of the virus with a 
cloth dipped in disinfecting solution after injection. 

Permanent separation of sound from affected animals and thorough 
disinfection of premises are advisable, but not mandatory. 

The price of serum and virus at present is at the rate of two cents 
per ce. for serum and one cent per cc. for virus. 

Do not fail to make out contracts in duplicate, filling in all blanks 
and adding any details of interest. Return one contract, report once 
each week as to results, and address all communications to, 

BACTERIOLOGICAL LABORATORY, 
East Lansing, Michigan. 


We now think that we are in position to produce a circular which 
will set forth the value of serum for checking hog cholera outbreaks, 
but shall not recommend the use of virus unless employed by our own 
hands. In other words, we can recommend the “Serum-Alone” method 
as one quite free from danger and capable of checking the disease in 
most herds, but the “Simultaneous Method” we do not recommend, be- 
cause it is. too dangerous to use indiscriminately at the present time. 
We, hope, however, that the latter method can be perfected, because it 
is the better method. 

The results for the year may be set forth in the following table. 
On the whole, they may be regarded as very satisfactory, but there are 
some disastrous results which may or may not be accounted for. From 
July till the middle of November our results were uniformly satis- 
factory—as satisfactory as can be expected from serum under all con- 
ditions. About the middle of November, a cold wave came on, and a 
new lot of serum was employed. We received our first check. The 
material was used upon five herds. During the winter, we learned that 
poor serum can be produced unless certain features of manufacture are 
watched very carefully, and even when they are carefully watched. 
Again, cold weather and the individual variation in swine affect the 
manufacture of a serum as well as the treatment. To avoid disastrous 
results, we now test out as best we can every lot of serum, and also do 
not recommend its use in cold weather, unless necessity drives us to 
some treatment. Herewith, I append the table prepared by Dr. Giltner. 
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| 
Herd. ae ek ee ace ae Condition of herd when treated. 
“| treated. alive. dead. 
1. | 8/14/08 39 9 30 | All sick but one boar which is O. K. now. 
5 8/18/08 13 8 5 | All very sick except one boar, which never became sick. 
of Bud 8/22/08 51 51 0 | Just starting; eight checks not treated, died. 
sere 8/22/08 33 33 0 | Had lost over half herd. Four sick pigs, not treated, died. 
5. | 8/22/08 11 «il 0 | Had lost over half herd. Four sick pigs, not treated, died. 
6. | 8/24/08 6 6 0 | Never lost any; one check, not treated, became sick. 
el 8/24/08 27 16 11 | Several in dying condition. Many treated were sick. 
8. | 8/27/08 55 55 0 | Lost two; killed several, several sick, not treated, died. 
9.-| 9/ 2/08 117 116 1 | Disease had existed on farm for two years previous. 
igs 8/21/08 12 12 0 | Twelve shoats vaccinated and introduced into sick herd. 
IES ee ater mpobe 60 55 5 | Do not know condition of herd. 
12. | During 4 
months. , 45 38 7 | Susceptible animals immunized for serum. 
13. | 9/12/08 1 0 1 | Sick pig treated for five days with serum. 
aye 9/25/08 a 4 3 | Disease existed in herd. Sucking pigs. 
15. | 9/25/08 23 9 14 | Old sow very sick. Sucking pigs affected. 
“16. | 9/26/08 7 7 0 | See No. 4. 
a 9/26/08 28 24 4 | One sow sick and young pigs ailing. 
18. | 9/26/08 18 9 9 | Sick hogs on place. Disease just started. a 
Ha: 9/26/08 | 5 5 0 | No disease on farm. 
10. | 10/ 4/08 21 21 0 | Over half herd sick or dead. Treated, some sick. 
21. | 10/ 4/08 15 9 6 | Disease had existed nearly two weeks. 
22. | 10/ 3/08 30 13 17 | Disease had existed three weeks. Lost 10%. ee 
23. | 10/ 5/08 ali 38 £9 | O. I. C. show herd. Badly diseased. Lost over 10%. 
24. | 10/ 8/08 67 45 22 | Badly diseased. Was losing hogs every day. 
“25. 10/ 9/08 55 50 5 | In good condition. Just begun to lose. 
26. 10/10/08 29 26 3 | Berkshire show herd. Had lost only three. Others sick. 
27. | 10/10/08 43 30 | (2) 11 | (2) Disease in herd for a week. Had lost three pigs. 
“28. 10/12/08 69 64 5 | Berkshire show herd. Had lost two. Many were sick. 
29. | 10/15/08 165 163 2 | Berkshire show herd. Had lost none. Disease existed. 
30. | 10/15/08 96 74 22 | Disease in herd for a week. Had lost 16 pigs. 
“31. 10/15/08 19 17 2 | Disease just begun. 
“32. 10/17/08 435 431 4 | Had been losing more or less for nearly two years. 
33. 10/18/08 13 0 13 | Disease existed for one week. One sick. 
Age 10/18/08 49 9 40 | Disease in neighborhood. No disease in herd. 
“oe 10/18/08 13 3 10 | Disease in vincinity. No disease in herd. 
736.0 10/19/08 22 12 10 | Disease in herd for one week. One dead. 
37. | 10/19/08 33 21 12 | Disease in herd for two weeks. Lost three. 
38. | 2/1/09| (%) 51 23 4 | Disease widespread. Used youd serum only. Prof. Good, Kentucky. 


136 STATE BOARD OF AGRICULTURE. 


Mate of No. of No. of No. of se 
Herd. ReoniRcHEN animals animals | animals Condition of herd when treated. 
treated. alive. | dead. 

39. | 2/18/09 | 7 7| 0) | Disease on place last fall. 
“40. | 3/19/09 | 1 | 1 | 0 | At Berkshire congress. 

41. | 3/19/09 | 3 | 3 0 | At Berkshire congress. 

42. | 3/19/09 1 | 1 0 | At Berkshire congress. 

43. | 4/27/09 15 | 15 | 0 | Had disease on farm last fall. 
“44, | 6/ 5/09 ul 11 | 0 | No disease. 
“45. | 6/ 5/09 24 22 | 2 | Had disease last fall. 
"46. | 6/ 1/09 24 | 24 | 0 | Used serum only. Pigs, 0. K. 
AT. 6/12/09 21 | 21 | 0 | Had disease last fall. 
"48. 6/12/09 18 |No report.|.......... Had disease last fall. 

49. | 6/11/09 12 |No report..'.......... | Had disease last fall. 


In order to give some idea of the production of serum and the cost 


of manufacture, it may be desirable to enter into some details. 


REPORT ON HOG CHOLERA SERUM MANUFACTURE. 


July ist, 1908, July ist, 1909. 
Meo -concentrited ste se es aes ee ts 


Straw and roughage.......... Siiseeise ces oe piiooienate eects see SEL 
Syme -.. 66% Neier Is Base, ees 5 hake Mcgee Wane .s ete ade oui meres 
PEAY Ue ecco. Saat © Seen apteredoae Gogoks ate ye encase Pivots iacwes a ee ee 76 
Labor (unskilled) 2 ined Sos eons Cptenll.s Fao ee aa eed oe OU 
RB OUI irre Kreica Nc os ges ARV POE a ee ee ee ee eae ee LL 

$2,664 


VALUE OF RECEIPTS AND PRODUCTS ON HAND. 


elma PTECEIPUSioc cos be on Oe ne ean, Do cone POA OE was Dates SOO 


Value of good serum for this year’s campaign. RIA ce A ge 2) 
Walue- of Sood. untested Serums Gites oh wos rc sels wee es Ou oes oee Ls OO 
Wialue OL Swine Any wOrkewl: PrOsemb<- cecnt sce sss tein Sais tener : 250 
$3,925 
Deducting a possible loss of one-third untested serum....... 385 
$3,540 


9 
_ 


50 
OT 
10 
00 
00 


90 


9 
nd 


68 
26 
00 


62 
42 


20) 


Leaving a balance of $875.30 to meet skilled labor, and wear and 
tear on laboratory plant and other expenses not incorporated in above 


list. 
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DETAILS. 

Serum— 
Sold, for which collections have been made.......... 32,145. ec. 
Used for testing: and: experiments. 0.4. 0.5 c. 2 ona scion 14,688 ce. 
Sold for which the collections are outstanding....... 8,095 ce. 
Onis a nd PO Ode, o6 hrs wet toas ee ele th A aha AI aa eee at 93,084 ec. 
Oni vheand=—= untested: 12/3/55 ees aya! Maas Gite enaeth ate ata 51, oLaiee: 
On thand=—WOOLss oo; Aiea, hee SA et ett eG EAR EE 28,618 ce. 
Rotalsproductone,. .e. 2h. see weseere sees eee 234,443 ce. 

Virus— 
Sold for which collections have been made........... WAG Soe: 
Wsedsfors testing, and “ex peramentse iiiia 2.00" «2 Die eeeteess« 935; 6c: 
Sold for which the collections are outstanding....... 22s Bee. 
Wsed:: for : hy perimamiunizin & 7 SWiIMe. 73 o2.4 Sk erey son, Soc hce os 95,450.) CG: 
Wsed~forinoculatime-int laboratory «4... 2%\s ce). evese lat ots 13 Ce: 
Used for simultaneous vaccination in laboratory..... 300) Zee 


GRAND TRAVERSE DISEASE. 


It was our purpose this year to carry out some work on the etiology 
of the Grand Traverse disease. Because of this fact, we have with- 
held a manuscript, considering this disease, prepared by C. D. Smith, 
former director of this station. The work on hog cholera has been so 
extensive and pressing that the Grand Traverse disease has been 
neglected, excepting some correspondence and a visit to that region by 
Dr. Giltner. After going over the situation, we have concluded to defer 
the studies on etiological factors until such a time as may prove 
whether the dietary recommendations contained in the bulletin will have 
the effect of correcting the trouble by the introduction of better methods 
of feeding. Should improved methods answer the purpose, that is the 
checking ‘of the disease, then it will not be necessary to go further in 
the study, unless for the sole purpose of knowing what is ihe immediate 
cause. 


CONTAGIOUS ABORTION. 


For the past year, we have had some experience in fighting con- 
tagious abortion. It is unfortunate that there is no specific treatment 
for this trouble which probably causes more financial loss to the cattle 
owners of Michigan than any other disease. We have had in mind 
writing something formal for the benefit of the farmers, but we do not 
feel sufficiently secure in making any recommendations. The best we 
can do at the present time is to offer our plan of treatment which may 
check the disease, if thoroughly and conscientiously applied in most 
herd epidemics. There will be some disappointments, however, but per- 
sistency in following the treatment will aid much toward success. 

We herewith append the treatment—a modification and compilation 
of several along the same lines. 
18 
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TREATMENT OF CATTLE FOR CONTAGIOUS ABORTION. 


1. Feeding Carbolic Acid—Begin by mixing 2 grams of carbolic 
acid (m 5% solution) with the grain fed for each cow. Allow this to 
continue for 5 days. At the end of 5 days, increase the amount to 5 
grams (m 5% solution). At the end of 10 days, increase the amount 
to 7 gram (m 5% solution) and continue this for 20 days; stop for 20 
days, then resume for 10 days; again stop for 20 days; then resume 
again for 10 days, and so on. 

In case of suspects, this dose may be increased to 9 grams. In calves, 
reduce to one-half the amount. 

2. Suspected Cases. In addition to No. 1, inject subcutaneously 30 
ee. of a 2% solution of carbolic acid every two weeks. 

3. General Vaginal Treatment. Irrigate vaginal tract with one- 
half per cent Liquor Cresolis Compositus (U.S. P.) once each week. In 
suspects every day or every other day, as the case may seem to demand. 

4. Disinfection of Bulls. Use one-half per cent liquor cresolis com- 
positus (U. S. P,) before and after service. Employ two quarts for 
each. 

5. Treatment of Aborted Cows. a. Remove after-birth. b. Irrigate 
very thoroughly with 2% solution of Potassium permanganate. ec. Fol- 
low b with one-half per cent liquor cresolis compositus (U. 8S. P.). d. 
Introduce one Peter’s Capsule. b. c. d. every day for two or three 
days, then every other day. Increase the length of the intervals as the 
case will permit. Keep cows isolated for three weeks. 

6. Washing Cows. Use 1:1,000 corrosive sublimate very freely. 


OTHER ANIMAL DISEASES. 


I am adding to my report the experiences of Dr. Ward Giltner who 
has been called upon, during the past year, to investigate several out- 
breaks among animals. His own descriptions of some of the outbreaks 
are herewith given: 


POST MORTEM OF CATTLE ON FARM OF MR.—————_—,,, SALINE, MICH. 


February 26, 1909, a visit was made to Saline, Mich., to investigate 
cattle disease on farm of Mr. He had lost up to date seven 
head. The first one dying was an old cow (lost several teeth), dry, 
being prepared for butcher. All the others were young stock—older 
than suckling calves and none milkers. All cattle ran together and 
were fed same and exposed to identical conditions which were above 
criticism; pure water, best of hay, corn stover, shredded stalks and 
corn, oats and bran. Five milch cows remained free from disease and 
a veal calf remained well. 

Cases in charge of Dr. Slaght with Dr. Waldron in consultation. 

Sheep, horses, and swine kept in same barn and in intimate contact 
with sick cattle showed no signs of disease, dog and chickens also well. 
Neighbors had visited place constantly without personal losses. 

At the time of visit, Feb. 26, 1909, there were three sick animals, 
five milch cows and two head of young stock unaffected with one well 
veal calf. One of the sick animals was a shorthorn bull (young); sick 
about ten days and appeared to be convalescing; temperature normal; 
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very lame in left hind leg in a. m., but seemed all right in p. m.; no 
appetite; sore mouth; muzzle dry and cracked with lateral fissures; slight 
lachrymation; had been slight, muco-purulent nasal discharge; tempera- 
ture had been reduced from 106° and-107° to normal. This was the 
only case that showed signs of recovery. 

Another of the three cases was a heifer calf less than a year old; 
sick about five or six days; slight muco-purulent nasal discharge, slight 
lachrymation and an opacity of the cornea of right eye with ‘consider- 
able precipitate-in anterior chamber of eye; ate only very little; ap- 
peared dull; showed no pain; passed normal, firm feces during day and 
urinated normally; temperature, 106.8°. 

The last of the three was a black yearling steer; sick about five days; 
three to five degrees of fever throughout; passed about a pint of liquid 
manure the day before, probably all that the bowels contained; no 
appetite; lachrymation abundant, purulent discharge from inner can- 
thus of each eye; slight muco-purulent nasal discharge; very weak and 
hollow in flanks; made to stand with difficulty ; temperature, 105.8°. 
Killed in.p. m. Just before killing, blood was drawn from the right 
jugular vein with sterile canula into sterile bottle. A sluggish stream 
at first, quickly subsided into drops and the canula became filled with 
a clot before an ounce had been drawn; killed by blow over brain and 
cut throat. 

Post mortem: Blood flowed readily from caretids and jugulars at 

first, but soon ceased. On removing the hide, immediately, the sub- 
cutaneous tissues below the carpal and tarsal joints was cold, there 
was some yellowish oedema in subcutem of brisket; all the subcutane- 
ous vessels contained some blood and all the capillaries throughout 
the body on the membranes seemed to contain enough blood to make 
them visible; there were very numerous petechiae and ecchymoses in 
connective tissues upon cutting through pectoral muscles. The _ peri- 
cardial sac showed a few petechiae near its attachment to diaphram; 
the right ventricle was distended with a dark clot; lungs were pale ex- 
cept the dorsal portion which was considerably congested; all lymphatic 
glands were slightly odematous; the liver was very pale, almost par- 
boiled in appearance, except for a few congested patches; the gall 
bladder was distended with about a pint of normal colored bile; the 
kidneys were normal; spleen, possibly slightly enlarged but normal’ 
color and firmness; bladder, partly full, urine normal; brain normal in 
color meninges pigmented black; possibly, brain substances, slightly 
softer than normal; nasal mucosa, only slightly congested; rumen, 
fairly well distended and contents normal; mucosa, normal; reticulum, 
normal; omasum, full and contents partly dry, mucosa, normal; aboma- 
sum nearly empty, mucosa, normal; the entire intestinal mucosa was 
congested more or less, in places the congestion extending through into 
submucosa and vessels of serosa injected; Peyer’s patches congested 
especially; about three feet from the theovocal valve, the mucosa of 
ileum showed about one foot of considerable hemorrhage; the intestinal 
contents consisted of only a slight amount of nearly digested food ad. 
hering mucosa; the periostum of the bones was considerably congested 
and the marrow adjacent to the inner surface of the shaft of the bones 
was tinged with blood. 

The examination of another cow that had been dead two and one- 
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half days, and frozen in the woods, showed considerable hemorrhage in 
the small intestines with clots of blood mixed with the scanty ingesta. 
There also appeared a few hemorrhages in the muscles of the shoulder 
and hip regions. 

In cows that died, the usual course of the disease was four to six 
days, moderate sustained febrile temperature not responding to treat- 
ment, dullness, no appetite, no thirst, diarrhea (usually), lachrymation, 
muco-purulent discharge slight from eye and nose, (not present in all), 
seldom any signs of pain. 

Post mortem revealed about the same on all. Man had been on farm 
seven years, and never lost any before. Had not bought any recently, 
except a cow from a neighbor and that not until after the disease 
appeared. 

Smears of blood show nothing abnormal. 

Smears from clean, small intestinal mucosa, stained with Wright’s 
Stain, show large number of rod-like bacteria, rounded ends, varying 
from oval to long, rods five to six occurring in chains of two to six, 
usually. If stained with carbol-fuchsin, they appear surrounded by a 
capsule and clear area. 

Many eosinophile and few mast cells present in smears stained with 
Wright’s Stain. 

Cultures on agar slant show pure culture of feebly or non-motile rod 
about size of colon germ. 

A letter from Dr. Slaght, March 15, 1909, stated that the bull and 
sick calf died, with no other ¢ cases up to date. 


INFECTIOUS ANAEMIA OR SWAMP FEVER. 


On Jan. 27, 1909, I was at Sault Ste. Marie, investigating an out- 
break of hog cholera. Dr. Marshall had requested me to attempt to 
find out the nature of a disease among horses that had been reported as 
existing in the Northern Peninsula for several years. 

Fortunately, Dr. J. F. Deadman was able to show me a case in his 
own hospital. This case was a mature, bay gelding. Had been under 
treatment for several weeks. The horse had first shown signs of great 
weakness, tiring very readily when put to work; became thinner daily, 
while appetite remained very keen; bowels remained free; urination 
excessive; temperature rose to 105°, but was brought to normal when- 
ever it rose by large doses of acetanilid; there was cardiac hypertrophy ; 
jugular pulse ; slight oedema about the eyes and on ventral portion of 
body; the visible mucous membranes were very anaemic; ‘the patient 
walked with a very uncertain gait, crossing the hind legs at each step; 
and emaciation was extreme at time of my visit. 

Dr. Deadman had *made no diagnosis, but considered the disease a 
severe anaemia and from the nature of the many cases that had come 
under his observation he was inclined to believe that the disease was 
infectious. He has reports of the disease having existed in the vicinity 
for over ten years. There is nothing to indicate its origin and from 
the brief accounts that I have of the trouble it is impossible to condemn 
any particular type of soil or any environmental condition as the cause 
of this disease peculiar to the horse. We have no reports of this disease 
from the Lower Peninsula. The close comparison between Dr, Dead- 
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man’s case and other cases coming under his observation, and the disease 
described by Mohler, Beebe, Franics and Marsteller, and Schoenleber 
leads us to conclude that we are dealing with Infectious Anaemia in 
northern Michigan. 

The Secretary of the State Live Stock Sanitary Commission requested 
the Bacteriological Department to investigate an outbreak of an un- 
determined disease of sheep near White Pigeon, Michigan. 

On April, 4, 1909, in the afternoon, I was taken to the farm of Mr. 

, one mile west of White Pigeon by Dr. Conkey of Constan- 
tine. Mr. ————— had been losing sheep, breeding ewes, during the 
last three weeks. Mr. C. A. Tyler had visited the farm without making 
a diagnosis. He had sent Dr. Haggerty of Coldwater to investigate the 
trouble and Dr. Haggerty had pronounced it ‘Neurasthenia.” Mr. 

had lost 14 out of 42 ewes. Dr. Conkey believed that the 
trouble was due to the fluke, since his observations in a number of post- 
mortem examinations revealed only a badly diseased liver and con- 
gestion of the lungs. However, he had found no flukes present. 

I found that Mr. —— had bought these sheep in September, 1908, 
of a neighbor who had sold them for young sheep—which they were 
not. They had been kept on dry clover pasture on both farms, accord- 
ing to Mr. —————. They were in poor condition when bought, but 
gained in flesh and were in very good condition at time of shearing, 
about four weeks before my visit. They showed a great number of 
sheep “ticks” (melophogus ovina) when sheared. After shearing, the 
sheep began to get thin and weak, although they had plenty of corn and 
oats and a little alsike clover, timothy hay, and shredded corn stalks; 
no succulent feed had been used all winter. 

Ewes were lambing at the time of visit, but very few lambs were 
saved, and those only by use of cow’s milk. One single lamb, only a 
few hours old, was unable to stand, and its mother was greatly ema- 
ciated. All the ewes were extremely thin, some of them seemed hungry, 
trying to eat corn cobs and picking at refuse in feed manger. 

The thinest and weakest ewe was killed by bleeding and examined: 

Emaciation extreme; visible mucosae very pale; had given birth to 
twin lambs the week before, and lost both; os uteri, not yet closed and 
considerably bloody, mucous discharge in uterus; almost no develop- 
ment of mammary glands; liver, perfectly normal, except for small 
nodule (Oesoph.-columb) near neck of cholecyst which was filled with 
normal bile; spleen, kidneys, and pancreas normal; rumen, reticulum 
and omasum and contents, normal; abomasum, nearly empty; con- 
siderable number of stomach worms (Str. contortus) present; small 
intestines, nearly empty, few minute hemorrhages in mucosa of duo- 
denum; large intestine, normal, contents very dry; very few nodules 
along intestines; lymph glands, normal; lungs show only one small con- 
gested area; heart, normal. 

No conclusion can be drawn. 


REPORT ON TWO CASES OF SUSPECTED OMPHALO-PHLEBITIS IN LAMBS. 


Received from Dr. Fred W. Olley, Caledonia, Mich., two lambs by 
express, March 25, 1909 a. m.; shipped, March 23, 1909 p. m. 
Accompanying letter says: “Appear all right and in about 10 hours 
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are dead. Some of them cough a little, some do not. Owner has lost 
12 out of 17 since Sunday, (21st). Ewes are in good condition. Warm 
stables, but plenty of air and dry. I held post-mortem on two and find 
in each, one side of lung hepatized and other normal and otherwise 
everything appears normal except umbilical arteries which are inflamed. 
Stable is clean and kept so.” 

Examination of cases received as follows: 

Larger femaie, probably one week old; umbilicus seemed normally 
healed; digestive tract open; extensive pleurisy with adhesion of right 
lung to parietal pleura; lungs greatly congested; umbilical vein filled 
with blood and distended greatly from umbilicus to liver; liver gorged 
with blood and showed few hemorrhages under capsule. Umbilical 
arteries prominent, containing some coagulated dark colored blood; 
serosa of fundus of bladder and broad ligament of bladder between 
bifurcation of umbilical artery hemorrhagic. 

While this investigation is not complete or conclusive as determining 
the cause of the trouble, the bacteriological and pathological findings 
indicate umbilical infection. 


TRAUMATIC SEROUS INFLAMMATION WITH SEPTICAEMIA. 


A case, simulating malignant head catarrh in a shorthorn heifer 
at St. Johns, Mich., was brought to our attention, June 25, 1909, by 
Dr. Gohn. This case resembled others that Dr. Gohn had met with in 
practice and its fatal character, the similarity of the cases and the 
possibility of an infectious agent being at the seat of the trouble induced 
us to make an investigation. 

We found the case on the farm of Mr. M—————. The heifer was 
perfectly healthy and in excellent condition on the 19th; very sick on 
the following day, showing high fever, labored breathing, purulent dis- 
charge from the eyes and nostrils; no appetite. There were two cases 
of actinomycosis (?) on the farm at the time. At least, these cases 
resembled actinomycosis closely, although the ray fungus had not been 
isolated. We suspected that possibly the same organism might be re- 
sponsible for the trouble in all three cases. The two cases being treated 
for actinomycosis were doing nicely. 

The subject for our investigation was in very bad condition. The 
back was arched, eves discharging and the eye-lids, fly blown; thick 
nasal discharge clinging to orifices of nostrils; coat, rough; flanks, 
tucked up; temperature, 104°. The animal was killed by bleeding. 

Post mortem: Hard palate and buccal membranes red, showing be- 
ginning ulceration; kidneys, congested, abdominal fat, tinged with 
blood pigment; liver, large, light in color, on section showed bile ducts 
distended with bile; cholecyst, greatly distended with thick, green 
viscid bile; adhesions of liver to diaphragm with area of fibrinous 
exudate and congestion both on liver and diaphragm several inches in 
diameter; an abscess, the size of a hen’s egg, thickly encapsulated, con- 
nected the liver, diaphragm and reticulum at this area of congestion; 
upon opening the reticulum, a bright, new, galvanized carpet tack was 
found with the point touching the mucosa opposite the abscess; slight 
congestion of mucosa of small intestines; mesenteric lymph glands 
reddened in cortex; the diaphragm showed congestion and _ fibrinous 
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exudate on the thoracic side opposite the abscess and there were ad- 
hesions of parietal to visceral pleura at this point; heart showed very 
extensive sub-endocardial hemorrhage, especially in the left ventricle. 
There was only a slight congestion of the nasal mucosa and cranial 
sinuses. 

A microscopic examination showed a very short, rod-shaped organism 
in the pus from the abscess, but nothing in the blood or other tissues 
of the body. We concluded that the primary lesions was caused by the 
infected puncture of the reticulum by the tack. This may have taken 
place some time before the generalized infection or intoxication. 


PICKLE INVESTIGATION. 


Dr. Otto Rahn of this Department has been interested, in conjunction 
with Prof. Frank Kedzie, in endeavoring to ascertain the cause under- 
lying a fermentation difficulty encountered by pickling stations. Heavy 
losses have been sustained by the pickling industry not only in Michi- 
gan, but elsewhere. Because of an inability to secure cucumbers, further 
work has been delayed till August of this year. 


SUMMARY OF SOME EXPERIENCES IN THIS LABORATORY. 


Some experiences relevant to the determination of the Bacterial Con- 
tent of Milk. 

For the past three or four years, considerable work has been done in 
the Bacteriological Laboratory of the Michigan Agricultural College, 
having a direct bearing upon the interpretation of the bacterial con- 
tent of milk. Last year, special systematic work was inaugurated at 
the instigation of the “Committee on Standard Methods of Bacterial 
Milk Analysis,’ of the American Public Health Association. 

Those of our Laboratory who have contributed to this work, are, Mr. 
Sayer, Mr.. Rahn, Miss Farrand, and Miss Northrup, all equally re- 
sponsible with myself for these experiences. 

Our purpose in presenting this paper relates both to the analytical 
significance and also to the suggestiveness of the work so far as future 
progress is concerned. 

Our work from which these experiences are drawn may be divided into 
three distinct lines of investigations. (1) ‘The Associative Studies.” 
(2) “The Keeping Qualities of Butter.” (3) “The Systematic Work” 
conducted for the committee named above. 

In the “Associative Studies” it was our privilege to follow the de- 
velopment of micro-organisms in fresh milk through to the point of 
loppering. From time to time, throughout the period from milking to 
the loppering of the milk, plates were made of the samples for the pur- 
pose of an intimate study of the micro-organisms present at the differ 
ent stages, and of an estimate of the rapidity of their development. 
This study, which involved an enormous amount of repetition, revealed 
to us that the germ content of milk varies with each stage of its de- 
velopment to the time of loppering; accordingly, the micro-organisms 
present in milk when fresh may not be the same micro-organisms 
present six hours, twelve hours, or twenty-four hours after milking. 

The following table taken from our work on “Bacterial Associations 
in the Souring of Milk” illustrates this thought. 
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SAMPLE I. 
cae SSS re a Pay 328 ee 
Relative number of different types.* 
Hours after milking. Acidity of | Total number of 
sample. bacteria. 
a. b. Os d. e. f. g. ip 
OR Eick casiseicinebicleles tae 16° 530 12 5 5 6 2, 1 0 0 
GTS SOR cee eaten aoe eae eta 16° 49,500 12 4 1 4 19 0 0 2 
A Pee oe ofc thassoat ita cs suaihe 16° 275,000 7 7 2 1 2 0 2 2 
CY ht, CS te A ee i a an | 16° 69,000,000 10 0 0 “15 3 1 0 36 
RigmG Ge aN ecirsa bok ced | 87° | 2,000,000; 000 0 0 0 Pye eo} 0! 0| 1,100 


* Should be read horizontally only and not vertically. 


When zero appears it means that no colonies of that type could be 
determined, or for some reason were not determined. 

Since there was no appearance of any change in this sample, twenty- 
four hours was allowed to elapse. This was a mistake in judgment, 
for there ought to have been some record between 4014 hours and 
6414 hours—the milk was loppering at 6414 hours. 

The time of making the count or studying the species is vitally im- 
portant, yet it can be readily seen that any particular time determined 
upon must be open to serious criticism no matter what that time may be. 
From the practical standpoint, this feature may throw strong evidence 
against pure milk production, especially in the hands of inexperienced 
operators. 

Again, different samples of milk do not necessarily mean that the 
germ content at the same hour after milking will be subject to the same 
conditions of study, for it frequently occurs that one sample of milk 
will sour at 21°C. from 24 to 36 hours after milking, and another 
sample will sour from 48 to 72 hours after milking. Should, therefore, 
a bacterial count at the end of 24 hours be considered the established 
time for determining the bacterial content, it follows that the inter- 
pretation would be wholly erroneous. 


SAMPLE I. 


Number of mi- Acidity 


Time after milking. cro-organisms. of milk 
CU) TRE COREA AMES Sak plan oo One Fi age ta eC AR SN ol a Sa 530 Ge 
EUG TRS a eee hick ets Sook Aa OU AR ieee kt eee EA pd ay 49,500 ro 
2c} 1k ied 1) Cagney AEA etic, Sita ER ALAA Sear cir eg Le 275,000 16° 
AME e MLN ct sy ohay'g cae ate ce oto, Sy AIeTs eae eee ko es ede Se ee 69,000,000 16° 
UWP ae seis eects aire cite ee sane este te wne os eeree 2,000,000,000 87° 
SAMPLE II. 
(BY MANSY fe Re SRO eis Sa San Aer ee a ee 1,380 162 
Tas Va SW eeee std Su try stct5 een cette he Bac To aOR ORG Cn aie See ane a cee ee 720,000 nit Ge 
OPS AN ESHE te Bae oa hs ce CR hs a ep AR alee ea 7,670,000 DAS 
SEALS EEE Bai eRe OS tgs et le iv al adlinys SS 423,000,000 Sbe 


GO rains Maeght TA MORE ANG Oa shiat OS sce «aleve ae 1,600,000,000 69° 
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SAMPLE III. 


(DS SRS AL ee sae ah elas PAE ean esesh, cena eet ener inatny gee Oe 221,000 17° 
Flies EES Oe tess Sri ee seats s eatun ee atop sailor PRONG raat dl ccseverane td aareks 1,780,000 iis 
ONE RCS een ents R RAS as pare gh Tee h tes Wee Sune Telia tbe! 3,800,000 EO 
SE UAT ESOL eae aia AV eae Ea oprah NUNN ORT CR, AA oT CN re 204,000,000 19° 
CEE TGA Ne leterray ANG 2 Pe cater Mice Se cane ies UAB RNR LL MMe ed naar i Se 1,633,000,000 43° 
SEF A Sh Rea ened coocae tz ena CMa wee Nts Sark i Natio PA 1,936,000,000 63° 
CIES HSE cece Hain ak ghee Need AAP EEURES Dee ats PACT ee PAPI TE Ae 853,000,000 (OX 


SAMPLE IV. 


(Duco TES Siu ea Beene da eI ie a ed I 22,000 15° 
CUT Sp ek Ve cued sie URE 58,000 15° 
7 gs ce lip Ree ae te 988,000 15° 
GUD ire ata Ree 9 ocr anerahgs be eae eR ee 2,090,000 15° 
PUG einen eee ee eT Nhe es Sra es ap Leone oT 24,000,000 14° 
BGialirsie ee slay senna ite mre LONE thee 478,000,000 16° 
Yaad eka Aten RM AACA SS REE a BID a Rare mL ged 789,000,000 20° 
SULA vact Sea eee pe Bete cy ey ee TIC ase 914,000,000 34° 
OGb dita wae See ee olen agate oh re ae es 960,000,000 68° 
AU egAire, Oa cearce aicn tm r eee ene Ties ocr) Saat s CAPE 2,000,000,000 77° 


I submit the above tables to illustrate the fact that the number of 
micro-organisms at the end of 24 hours is not necessarily a guide to 
the number on the start or that, if the established time for counting 
were at the end of twenty-four hours, would the results of the count 
by determination of species be a necessarily true index of the germ 
content. 

Still again, another point that was very forcibly illustrated in con- 
nection with these studies, was the difficulty in securing satisfactory 
and logical counts of some species of micro-organisms. Making every 
effort to have these counts result in logical sequence from their re- 
spective dilutions, it was found that it was practically impossible to 
succeed. This, of course, was found only with certain micro-organisms ; 
other micro-organisms seemed to lend themselves freely to dilution with 
excellent results. 

We attributed these experiments to one of these causes: 

1. Tenacious grouping of micro-organisms in which the adhesive walls 
barred detachment of single cells. 

2. Overcrowded plates manifest associative influences which may be 
antagonistic or favorable. 

In this connection I wish to speak of still another interesting matter 
connected with our “Associative Studies” which at the time the work 
was conducted appeared very significant, but the conclusion was re- 
versed in the butter studies a little later. We found that whey agar 
gave better conditions for growth of lactic acid bacteria than an ordin- 
ary agar. Although it was not universally true so noticeable was it 
at times, that development of lactic acid types seemed to depend entirely 
upon the nutrient conditions furnished by the whey agar. 

In the butter studies as conducted by Mr. Sayer, Mr. Rahn, and Miss 
Farrand, it was found that the lactic acid micro-organisms grow well 

19 


146 STATE BOARD OF AGRICULTURE. 


on ordinary, lactose, and whey agar, while those micro-organisms asso- 
ciated with the lactic prefer the ordinary agar. However, the results 
are not especially marked in either case. In both instances, Miss Far- 
rand was immediately responsible for the work. 

Another observation was made while conducting the butter studies. 

Miss Farrand, who did much of the bacteriological work in connection 
with the butter studies, and practically did all the counting, did some 
of the work in connection with the studies in association. It is singular 
to note that she succeeded in securing more logical counts in butter 
than in milk. The question may be asked: Was there less opportunity 
for cells to group or adhere in butter than in milk, or taking a step 
forward, was agglutination possibly a factor in milk and not in butter? 

The systematic work conducted by Miss Northrup for the committee 
has some of the same features to deal with as have been considered 
under the foregoing heads. Her work consisted largely of studying the 
influence of agar of different compositions upon the determination of 
the germ content at two temperatures, 21°C. and 3716°C. Acidity, 
lactose and peptone were the ingredients subject to variation. A sum- 
mary of her results are conveyed in the following table. 


FINAL SUMMARY OF TEMPERATURE. 


Percent OL Samples crowing best: at. o....0: «.. see owes ee ee 21°C. 68% 
Percent, of ‘samples crowing best at: 9:.2.. 2a ae Res ts Pe Bt Cr" 9% 
Indeterminate ...... sid linlatevestisicters Sele Pe ec cer A we 3 eae Oe 


FINAL SUMMARY OF ACIDITY, LACTOSE AND PEPTONE MEDIA. 


Temperature. 
zieG: 37°C. 
ING A cate A NR GRR ERE BUR Reh che ate ie Pa RR aR Ns si 5° | 5% 13 % 
10° | 21% 17 % 
152 64% 33 % 
20° 10% 17% 
PR ETTCETIOLUIACLOSG mee eeu chee oes eo RE ER ei «nner hee ie 0% | 15% 20 % 
1% 27% 10 % 
2% 22% 173% 
3% 15% 173% 
4%, 21% 35 % 
Rercenmorbeptone-—Hirst lots soc oe eieen fee one ea Ee Cae 0% 22% 27 %G 
1% | 6% 63% 
3% | 72% 664% 
Rericentioispeprone—Secong Nobis aaa at cee) hecho ote atone Ser Rae ECO on 0% | 35% 35 % 
1% 38% 23 % 
3% 27% 42% 


The comments I wish to make upon the detailed work of Miss North- 
rup are these: 

1. The multitude of counts made by her is massive but open to 
analytical criticism. They are irregular and seemingly illogical. Since 
we have discussed this matter previously, we shall pass it over without 
further remarks. 
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2. When she has added different percentages of lactose and peptone 
to her agar medium, her average results are inconclusive, and also lack 
logical sequence. 

3. In the case of temperature the larger percentage is in favor of 
20°C; in the study of the most suitable acidity, 15° acid represents 
the most favorable amount in percentage. However, these averages 
must be subject to more or less fluctuation. 

In general, in statistical evidence of this: nature, the highest per- 
centage does not represent the most desirable method of testing, but 
rather the lamentable weakness of our present system. The statistical 
methods of obtaining laboratory results is reprehensible unless all con | 
ditions and agents are the same; vary these conditions and agents, they 
will lose their force. The averages which have been cited are misleading 
because of their dissimilarity, hence are at best crudely approximate. 


RECAPITULATION. 


We may assume from our observation that: 

1. Milks vary in their bacterial content both as to 
a. Numbers. 
b. Species. 


2. This variation is dependent upon the 
a. Source of milk. 
b. Method of milking. 
c. Cleanliness in handling. 
d. Temperature maintained. 
e. ewcetera: 


=< 


5. Milks in the light of the above develop their germ content. 
a. With the same rapidity or 
b. In the same relative manner 


and therefore cannot respond alike to even ideal and perfect methods of 
testing. 

4. Methods of testing are only incidental to the real problem. They 
should be employed to indicate and assist in control. 

5. While composition of media, means of dilution, the time of plat- 
ing, temperature for plate development, and other factors are 
highly important in the execution of these tests, the most essential 
factor at this time is uniformity of methods that the variable minor 
discordant elements may to a large extent counteract each other through 
the accumulation of evidence. 

6. It follows that the purpose of the “Committee on Standard 
Methods of Bacterial Milk Analysis” is justified, even hough many of 
its detailed decisions are arbitrary and perhaps unwarranted should 
uniformity of methods be established. 

7. However, much would be sacrificed, if laboratory men forget the 
real purport of such analysis and use them simply to estimate the milk 
per se instead of the conditions which are indicated by such analysis. 

In closing, I desire to suggest that perhaps we shall make more rapid 
progress and secure more enduring results, were we to Cevote our ener- 
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gies to more exhaustive elemental studies which will assist us in the 
solution of some of these problems. 
Respectfully submitted, 
CHARLES E. MARSHALL, 
Bacteriologist. 
East Lansing, Mich., June 30, 1909. 


REPORT OF THE HORTICULTURIST. 


To the Director: 

Sir—I herewith submit a brief report for the year ending June 30, 
1909. 

A bulletin entitled “Can the General Farmer Afford to Grow Apples, 
and the Suggestions on Improving and Spraying Apple Orchards” by 
S. B. Hartman and H. J. Eustace was issued in the early spring. There 
are many apple orchards in the state that should give good returns if 
properly cared for, and there was a large demand for information along 
this line. Mr. Hartman, a graduate of the college and a successful fruit 
grower and farmer, had for several years been caring for orchards in 
his neighborhood, and had correct accounts of the expenses and returns. 
He was induced to put this data into bulletin form, and to this was 
added such general information as would be useful to a farmer in caring 
for his orchard. 

A circular giving directions for treating seed potatoes for scab was 
sent to all the newspapers of the state early in the spring. 

Experiments are now under way with potato fertilizers; on potato 
spraying; fruit tree and grape vine fertilizers; orchard spraying; apple 
propagation; bud selection to secure hardiness and disease immunity 
in the peach; the value of sterilizing greenhouse soils; and a comparison 
of the methods of storing nursery stock. 

Many of these experiments are being conducted in sections of the 
state where they will be of the most interest and value to the community 
and have a direct bearing upon the local industry. 

Further experiments will be started as rapidly as is consistent with 
careful work, and such problems as are of the most economic importance 
to the horticultural interests of the state will have first attention. 

It is a matter of serious regret that after 20 years of the station’s 
existence there was no horticultural work under way, that all the 
experiments had to be started recently, and that the past publications 
are of such a nature as to be of very little value at the present time. 
There is a demand for general information regarding the horticultural 
crops of the state, and a series of bulletins to meet the need will be 
prepared as soon as possible. ; 

I take pleasure in acknowledging my appreciation of the services of 
Mr. C. P. Halligan, assistant horticulturist, and to you for loyal sup- 
port and encouragement in our efforts to bring up the horticultural 


work of the station. Respectfully submitted, 
H. J. EUSTACE, 
Horticulturist. 


East Lansing, Mich., June 30, 1909. 
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REPORT OF CONSULTING HORTICULTURIST. 


R. S. Shaw, Director: 

Sir—During the past year my work in the Experiment Station has 
included the general oversight of the fruit-testing sub-station at South 
Haven, a considerable amount of cooperative experimental work, par- 
ticularly in the relation of fruit culture, and an extended correspond- 
ence in replying to letters of inquiry that have been addressed directly 
to me or that have been referred either by yourself or other officers of the 
station. 


THE SOUTH HAVEN STATION. 


Mr. Frank A. Wilken has continued in immediate charge of the sta- 
tion. The work outlined in my report of last year has been in progress 
and the results obtained during the season of 1908 were reported in the 
special bulletin which was distributed in the spring. 

The original plan of the station was that it should be used for the 
testing of such new fruits as were brought to the notice of the public 
and, at the same time, for growing the standard varieties in order that 
the comparative value of the new sorts might be ascertained. Although 
the tract occupied by the station is supposed to contain fifteen acres, 
two streets have been opened through it and a large amount of the land 
is also occupied by buildings, lawns, drives and by the hedges which 
surround the two blocks, so that but little more than ten acres is 
actually available for experimental work. When the station was estab- 
lished, practically all of the land was planted with trees and bush fruits 
using two trees of each variety and from six to twelve of the bush 
fruits to be used for variety testing. The trees were planted sixteen 
feet each way with the idea of removing them as they grew and began to 
crowd each other. This has been done with most of the apple trees and 
with some of the older plantations of cherries and pears. The peach 
trees that were first planted reached maturity some years since and 
were removed. Trees of other new varieties were secured, aS oppor- 
tunity occurred, and were planted upon land on which bush fruits had 
been growing while new plantations of the different bush fruits were 
made where one block of the peach trees was taken out. 

On account of the close planting and particularly because of the fact 
that there are now only one or two trees of a variety, it has not been 
possible to carry on any very definite plot experiments either with ferti- 
lizers or insecticides and fungicides, and the conditions are far from 
favorable for experiments with orchard cultural methods. While the 
location of the station is, on many accounts, very favorable and it should 
be continued on its present site for a number of years, the writer has for 
some time been of the opinion that in order to do the best work addi- 
tional land is necessary. Although there is none available adjacent 
to or in the close vicinity of the station it will be an easy matter to 
find a suitable tract which should contain at least forty acres within 


150 STATE BOARD OF AGRICULTURE. 


two or three miles of the present station, which could be used not only 
as a model and demonstration fruit farm, but upon which plantings 
could be made that would be available for extended and careful experi- 
ments in cultural methods, with fertilizers, and with insecticides and 
fungicides. 

The five acres of land now owned by the station has greatly enhanced 
in value during the last ten years and the ten acres adjacent upon which 
the station buildings are located, and which is the property of the State 
Horticultural Society, has a value perhaps three times as great. If 
arrangements could be made with the State Horticultural Society by 
which all of the land could be sold and the proceeds invested in a farm 
of forty to sixty acres upon which experiments in fruit growing could 
be conducted by the station along lines mutually agreed upon by the 
station and society, I am sure that a very small increase over the present 
annual expenditure for the maintenance of the station would make it 
possible to secure far more valuable results than with the present loca- 
tion. 

Especially if a farm, a part of which is planted to an orchard that is 
now in bearing, is obtained, the returns would help materially in de- 
fraying the cost of maintenance. TI trust that this plan may have care- 
ful consideration. 


THE WORK OF THE YEAR. 


A large number of new varieties of all kinds of fruits bore their first 
crops last year and notes were also obtained upon many other varieties 
of recent introduction whose value has not been determined. There are, 
however, at least one hundred and fifty varieties of tree fruits that have 
not borne and a much larger number which should have considerably 
more attention in order to ascertain their merits. Full descriptions 
of the new sorts were given in the report. 

Spraying. Owing to the great increase in the interest taken by fruit 
growers in matters relating to the spraying of fruit trees, even more 
attention than in previous years has been given to experiments with in- 
secticides and fungicides. By using some of the standard formulas 
as a check, it was possible to carry on part of this work upon the station 
trees but, for a considerable portion, and particularly for the testing 
of remedies for the San Jose scale, it was necessary to make use of 
_ orchards in the vicinity. 

During the season comparative tests were made of the various brands 
of insecticides and fungicides now upon the market and of the home- 
made mixtures that are used for the same purposes. The commercial 
brands of miscible oils and lime-sulphur solutions were used to deter- 
mine not only their value against the San Jose scale but as remedies 
against fungous diseases. While for some purposes the lime-sulphur 
solutions when diluted and used as summer sprays gave fairly satis- 
factory results, we are not prepared as yet to recommend their use in 
the place of Bordeaux mixture, except perhaps for a few special pur- 
poses and upon varieties which are seriously injured when the latter 
spray is employed. 

The tests of arsenate of lead, as a substitute for Paris green and the 
other arsenicals which have been used in the past, were very satisfactory 
and, considering the fact that per unit of arsenic oxide it costs no more 
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than Paris green, its adhesive qualities make it far more valuable as 
while a dashing rain might wash the last trace of Paris green from the 
foliage, it will have very little effect upon the spray of arsenate of lead 
which has had time to dry on. The fact that arsenate of lead when 
properly made can be used at considerable strength upon even the most 
tender foliage, which would be seriously injured when sprayed with 
Paris green at greatly reduced strengths, makes it a much safer remedy 
than Paris green or, in fact, any of the other arsenicals. The reports 
that have been made from time to time by the station, upon the results 
obtained with arsenate of lead as a substitute for Paris green upon 
potatoes as well as fruit trees, have led to its coming into quite general 
use for spraying purposes and, during the present year, tons will be re- 
quired to supply the demand where pounds answered a few years ago. 

For a number of years the manufacturers were not able to furnish 
it in a form which could be readily mixed with water but they have 
now so changed and improved their formulas that it is little if any more 
work to prepare it than is required with Paris green. 

The results obtained with the lime-sulphur mixtures were not different 

from those secured in previous years. Where the applications were 
thoroughly made nearly as good results were secured with the com- 
nercial mixtures as with the home-made of the usual strength, although 
the former did not seem as lasting in its effects, when used against the 
San Jose scale. The price, of course, is considerably higher than that of 
the home-made mixture but, when a small quantity only is desired and 
especially if one does not have a kettle or outfit for cooking it, many will 
prefer to purchase it already prepared. When a large amount of spray- 
ing is to be done, at the present price of sulphur which is about two 
dollars per one hundred pounds, the cost of making fifty gallons, using 
the regular formula of fifteen pounds of sulphur and the same amount 
of lime in fifty gallons, will be but little more than three-fourths of a 
cent per gallon for material; while at the lowest price quoted, the 
commercial brands cannot be purchased for less than one and one-half 
cents per gallon, diluted to contain the same amount of sulphur as in 
the home-made mixture, so that the economy of the latter can be readily 
seen. 
Many have objected to the use of the home-made mixtures because 
when prepared after the usual formula they must be used at once and 
inany persons have trouble with their use through the clogging of the 
nozzles. After considerable experimenting, Mr. Wilken was able to 
make a concentrated solution which closely resembled the commercial 
brands and, as it had no sediment, it was equally free from objections 
on account of clogging and could be kept as well, or even better, than 
the more highly concentrated, commercial solutions. As was explained 
in the report of the station, it contained only one-half the-quantity of 
lime used in the regular formula and, by a little extra boiling, could be 
so concentrated that there would be 120 pounds of sulphur in fifty gal- 
fons of the solution. 

Considerable attention was also given to the use of calcium bromide 
and calcium sulphide as summer sprays for the control of the scab and 
other fungous diseases of fruit trees but further experiments are de- 
sired before positive conclusions can be reached. 

Cultural Experiments at South Haven. Next to spraying and the use 
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of fertilizers there is perhaps no question that is more often asked by 
the fruit grower than the proper care of orchard trees. The conditions 
of soil and climate have so much to do with the growth of trees that 
no single experiment can determine what method will give the best 
result under all conditions; but, as it will have a more or less general 
application in a large portion of the “Fruit Belt,’ an endeavor has 
been made upon the station grounds to secure some light regarding 
the best way to grow apples, pears peaches and plums in sections where 
the soil is a sandy loam with a clay subsoil. The method of treatment 
was described in the report of last year and, at the end of two seasons, 
it can only be reported that the heavily mulched trees have made a 
growth fully equal to those cultivated, but it should be stated that the 
land had been in cultivation up to the time the trees were planted and the 
result might have been quite different had the trees been set in a heavy 
sod. 

In caring for the mulched plots particular attention was paid to using 
sufficient straw not only to prevent the grass from growing under the 
irees but the covering extended a foot or more beyond the ends of the 
branches in all directions in order to conserve the moisture even out- 
side of the feeding area of the roots. Failure to do this, in many in- 
stances where orchards have been mulched, has led to partial or complete 
failure of the trees and few persons seem to comprehend that it is nec- 
essary to use a thick mulch, and that a narrow ring of mulch around the 
trunks will not suffice. 


FRUIT EXHIBITS AT FAIRS. 


Although the fruit crop upon the station trees in 1908 was not as heavy 
as in some years, very creditable exhibits were prepared by Mr. Wilken 
and were shown at the State Fair at Detroit and at the West Michigan 
Fair at Grand Rapids. The collections of apples and pears were very 
large and of high quality but owing to the killing back of the grape 
vines by the freeze of 1906, only a few varieties of that fruit could be 
shown. For the same reason, no peaches were exhibited, all of the trees 
having been killed and those planted since that time being too young to 
bear. 

COOPERATIVE EXPERIMENTS. 


The experiments carried on in cooperation with fruit growers referred 
to in my report of last year have been continued. Considerable progress 
has been made in various parts of the state in the spraying experiments 
and the results secured where tests of fertilizers and trials of various 
orchard cultural methods are being made have been very helpful not only 
to the writer but to the parties cooperating and, in many cases, to their 
neighbors who are noting the results. 

Cooperative Spraying. In many eases the experiments have been very 
largely for demonstration purposes and the methods used have been 
those worked out in previous years either at South Haven or at other 
points in the state. They have been carried on for the most part for the 
purpose of showing what can be done in the way of controlling our 
more troublesome insect pests and fungous diseases, when the directions 
which have many times been given in bulletins and spraying calendars 
are carefully followed. The results have been very satisfactory as, where 
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the work has been properly done, the benefits have been very marked. 
Not only have the participants become firmly convinced of the necessity 
of and the profits from spraying, but they have become its earnest ad- 
vocates, and spraying centers have thus become established which can- 
not fail to have a markedly favorable influence upon the development of 
the fruit interests of the locality. 

' Without going into details, it can be said that the information that 
has thus been disseminated regarding tke control of such troublesome 
insects as the San Jose scale, codling moth, plum curculio, grape berry- 
moth, roese-chafer and destructive fungous diseases like the apple-scab, 
brown-rot, the various leaf-blights, peach leaf-curl and the black-rot and 
mildews of the grape, together with the fact that the leading growers in 
the fruit belt have not only been very quick to avail themselves of it 
but have been very thorough in their work of spraying, has resulted in 
saving hundreds of thousands of dollars. 

As one instance of this work the cooperative experiments in the Lawton 
grape district may be mentioned. My attention was first called to the 
serious losses in that section from the black-rot in 1905, and arrange- 
ments were at once made to demonstrate that, with proper attention 
in the way of spraying, the loss could be so restricted as to be hardly 
noticeable. My own experience with this disease in Missouri before com- 
ing to Michigan, and the results obtained during the last twenty years 
in the experiments carried on by the U. 8. Department of Agriculture 
and the experiment stations in several states, satisfied me that there 
would be no difficulty in controlling the disease if owners of vineyards 
in which the disease appeared could be impressed, first, with the danger 
which threatened their crops unless steps were taken to control it; 
second, with the fact that they could find in Bordeaux mixture a cheap, 
safe and effectual remedy; and third, with the importance of not only 
spraying their vines at the proper intervals but of doing the work so 
thoroughly as to cover every fruit and leaf with the spraying material. 

At first many of the growers were quite skeptical, claiming that they 
had had no trouble from the disease for fifteen years or more and that, 
although the climatic conditions might be such as would favor the de- 
velopment of black-rot for a single season, the weather during the period 
when the rot prevails was almost always hot and dry, a condition very 
unfavorable for its development and hence the chances were so strongly 
against the disease proving injurious in other years, that it would not 
pay them to go to the expense of procuring spraying outfits and spray- 
ing their vineyards. 

Others scoffed at the very idea of its being the dreaded black-rot, or, 
if it was, that it could be controlled by spraying. There being no ques- 
tion as to the nature of the disease, or to the proper treatment, it was 
thought best not to run any risk but to at once undertake cooperative, 
demonstration work. Mr. F. E. Morrill, of Paw Paw, and Mr. D. L. 
Thornton, of Lawton, agreeing to undertake the work under my direc- 
tion, a series of experiments were planned for each. They were asked 
to set aside portions of their vineyards which were to be divided into 
six plots which were to receive from two to six applications each. The 
weather during a considerable portion of June and July was wet and 
muggy which, on the one hand; made spraying difficult and lessened its 
effects, while on the other it favored the development of the black-rot. 

20 
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Owing to the fact that in each case the spraying was omitted at a 
critical time and probably also because they were not sufficiently im- 
pressed with the importance of thorough work, the results in both vine- 
yards were less satisfactory than had been hoped for. While the loss of 
grapes was quite serious, the experiment served to impress upon the 
owners as well as their neighbors, who were carefully watching the re- 
sults, the fact that in order to be effectual against this disease, it was 
highly essential to keep the vines covered with a fungicide from the time 
the growth appeared until the crop was gathered. 

In 1907 and 1908, similar experiments were also carried on by Fred 
J. Diehl, of Paw Paw, and by Frank and Charles Stainton, of Lawton, 
all of whom had sprayed in 1906 and hence were able to do good work. 
The results obtained by them, as well as by Messrs. Thornton-and Morrill 
in those years, were quite satisfactory as although in 1907 in particular, 
the conditions were so favorable to the disease that upon unsprayed vine- 
yards the crop in many instances was entirely destroyed, the actual loss 
from black-rot in any of the vineyards in which the cooperative experi- 
ments were carried on was hardly worth considering. 

The weather in June, 1908, was also conducive to the development of 
black-rot and it threatened to do serious harm upon vines that had not 
been sprayed, but a severe drouth prevailed in July and August so that 
in most vineyards the loss was comparatively slight, ranging from fif- 
teen to fifty per cent of the crop, except in a few instances where the 
vines were neglected in which cases the crop was not worth gathering, 
from seventy to ninety per cent of the grapes being attacked by black-rot. 

As all the experimenters had become more expert in their spraying 
operations and impressed with the need of regular and thorough work, 
they were able to almost entirely control the disease so that the loss was 
little, if any, more than one-tenth of one per cent, or certainly not more 
than twenty-five cents per acre as compared with a direct loss of from 
fifteen to twenty-five dollars per acre where the vines were unsprayed. 
In estimating the loss resulting from black-rot, the extra expense in 
packing grapes owing to the necessity for trimming the diseased clusters, 
should not be pverlagked as this in many cases will fully equal the 
entire expense of spraying the vineyard for the season, to say nothing of 
the deterioration in the value of the fruit, owing to the mutilated clusters 
and the injury to its appearance from the extra handling. 

The cost of spraying varies of course with the strength of the Bordeaux 
mixtures used, as well as with the number of applications, the size of 
ihe vines, and the thoroughness with which the work is done. Particu- 
larly in the case of when the rot is very troublesome, experiments show 
that it is penny wise and pound foolish to attempt to economize either 
in the amount of material used, or in the time taken for making the 
applications, until one has made sure that the vines are thoroughly 
sprayed. 

For the spraying of vineyards it was found advisable to use Bordeaux 
mixture containing for the earlier applications four pounds of copper 
sulphate and four pounds of stone lime in fifty gallons of water, but 
after the first of July the amount of each can be reduced to three pounds 
and, if it becomes necessary to spray after July 15, two pounds of copper 
sulphate and one pound of lime will be sufficient for fifty gallons. By 
reducing the amount of lime for the later applications, there will be no 
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danger whatever of spotting the fruit and it will be found more effectual 
and far less expensive than the ammonia solution of copper carbonate, 
or the Burgundy mixture which was formerly used. 

The amount required for spraying an acre of grapes will depend upon 
the age and strength of the vines as well as upon the date of the appli- 
cation. For the average vineyard of bearing age, fifty gallons per acre 
will suffice during the early part of the season but, while many restrict 
themselves to the use of this quantity, it will be found better to increase 
the quantity where the vines are large and the growth is thick and in all 
cases sixty to eighty gallons can be used to advantage for spraying an 
acre of grapes after the fruit has set. Arrangements should be made to 
carry a high pressure and, when traction outfits are used, it should be 
SO gauged as to produce a fine spray even when the team is moving very 
slowly. In this way only will it be pessible to do thorough and effectual 
work. 

Particularly if the growth is very thick, and the conditions are favor- 
able for rot, it will often pay after the grapes are half grown, in addi- 
tion to using the stationary nozzles, to have two men follow the rig with 
“trailers,” or lines of hose with one or more nozzles, at the ends of short 
extension rods, with which they make sure that every grape is coated 
with the spraving mixture. 

While no definite rule can be given for the number of applications 
that should be made under all conditions, results show that at least two 
applications will be well repaid from the benefit that will result against 
the grape mildews, even though no rot appears and, in seasons when the 
latter disense is troublesome, from five to seven sprayings can be given 
with profit. At the very least, one treatment should be given before the 
blossoms have opened and a second when the fruit is of the size of small 
peas. In vineyards where the rot has been troublesome the previous 
year the number of applications should certainly be increased. The first 
spraying then should be given when the new growth is twelve to fifteen 
inches long and another just before the blossoms’ open. The use of a 
treatment with copper sulphate solution (two pounds in fifty gallons of 
water) in the early spring, also seems to be very helpful in vineyards 
where rot has prevailed. 

After the fruit has set, the spraying should be continued if the weather 
seems favorable for it, or if it is proving injurious in unsprayed vine- 
yards. The treatment is necessarily preventive in its nature and spraying 
will be of no value to a grape after it has been attacked, hence the only 
safe way is to make sure that the fruit and leaves are kept coated. The 
disease is spread by means of spores which develop only in minute drops 
of water and, as it generally takes twelve to fourteen days from the time 
one crop of spores has developed until the next appears, it will suffice 
if the vinevard is spraved within ten days after a rain or period of muggy 
weather. Ordinarily then from two to four applications after the fruit 
has set will be sufficient although, if rains are frequent and wet, warm 
weather continues into August, one or two other treatments, using the 
reduced formula with the minimum amount of lime will be of value. 

Depending upon the convenience with which water and the other spray- 
ing materials can be obtained and the difficulties that may be met with 
in preparing the mixture and making the application, from five to ten 
acres may be sprayed in a day and the work done very thoroughly. The 
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following estimate for the cost of spraying an acre of vineyard with 
five applications of Bordeaux mixture is an average for medium-sized 


vines: 


Labor, man and team, 6 hrs. @ 40 cents.......... $2 40 
32 lbs: copper sulphate, @ 5 cents.......-........ 1 60 
30 Ibs. lime @ 1% cent...... ean sale evegecoae ans Cae 15 

Extra labor on trailers, and in preparing mixture, 
DAWES) (iS -COWUSs Sp... sicreteisalsaale ale Gl ante ts jolie ce taiece 75 
Pot alertcc wae hies sic ays ucts Fes eae $4 90 


In the above, no account is taken of the cost and depreciation of the 
spraying rig, or of water-works and other conveniences required for 
making the mixture. The cost would also be somewhat increased if it 
became necessary to haul the water any distance, or if any serious break- 
down or delay occurred in the work. On the other hand, when only two 
or three applications are made, as might be sufficient in many cases, the 
expense would be correspondingly lessened. 

in addition to the injury done by black-rot, serious losses also result 
from the attack of downy mildew and anthracnose, while powdery mil- 
dew is often quite injurious in hot, dry summers to varieties that are 
in part of European origin. Aside from the loss which results from the 
injury of these diseases to the fruit, even greater harm is done by them 
to the foliage as it is not uncommon to see vines growing with a full 
crop of fruit, which they are not able to ripen owing to the loss of their 
leaves from the attack of mildew. This can be entirely prevented by 
giving the first two or three applications recommended for the black-rot. 

While the black-rot has not been generally troublesome except in the 
Lawton district, it has made its appearance in quite a number of vine- 
yards in other sections and has caused serious losses in various parts of 
the state. For this reason, although we cannot recommend every one to 
give his grapes the full number of applications suggested for the black- 
rot, every grape grower who has noticed it upon his vines should be 
prepared to spray and from the fact that there are very few vineyards 
where mildew and destructive insects are not doing some harm, it is the 
opinion of the writer that it will be only in exceptional cases ‘where at 
least two applications cannot be made with profit. 

For a number of years the use of dust sprays for the prevention of 
diseases of the grape and other fruits has been strongly advocated by 
manufacturers of dust spraying machinery. In 1907 and 1908 this was 
given a thorough trial by several of the growers at Lawton and Paw Paw 
but although it would have undoubtedly aided in controlling the 
powdery mildew it seemed to have little effect on downy mildew or black- 
rot, as the injury from these diseases was practically as great as upon 
neighboring, unsprayed vineyards. At a conservative estimate, fully 
twenty-five per cent of the crop was destroyed by black-rot alone where 
the dust spray was used, while with a smaller number of applications 
with liquid spray it was reduced to a small fraction of one per cent. 

Similar claims have also been made for lime-sulphur solutions as 
summer sprays but, although a thorough trial was made, little if any 
benefit could be detected while, even when used at the strength of one 
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to fifty, the commercial brands caused considerable injury to the foliage 
and even though the leaves were not actually burned, they seemed to 
be of a smaller size and less healthy in appearance than those on un- 
sprayed vines; on the other hand, where Bordeaux mixture was used, 
the leaves were large, and possessed a dark green, healthy appearance 
that was not found on unsprayed grapes. 

In some years considerable injury has been done by the rose-chafer, 
grape berry-moth and the steel-beetle. The rose-chafer, or rose bug as 
it is commonly called, often appears in immense numbers when the 
erapes are in blossom and by feeding upon the flowers and young fruit 
may seriously injure the crop, in some cases entirely destroying it. 
Attempts have been made to control them by collecting in pans in kero- 
sene but this proves very expensive and is not feasible where one has a 
large area of grapes. Spraying the vines also was tried but, when Paris 
ereen was used in water or Bordeaux mixture, although it may have 
killed many of the beetles, it did not suffice to save the crop as, before 
eating enough of the poison to be fatal, a large number of blossoms would 
be destroyed. It was observed, however, that the beetles were very fond 
of sweetened water, and experiments during the last two or three years 
have shown that, by using three to five pounds of arsenate of lead in 
fifty gallons of water, to which a quart of cheap molasses had been added, 
it would destroy the beetles and they would be prevented from causing 
serious injury to the grapes as, if the application was made when they 
appeared in numbers, the rose-chafers would leave the flowers and feed 
upon the poisoned water. 

The grape berry-moth caused considerable injury in 1907, but a large 
number of growers found that they could control the insect by spraying 
with arsenate of lead just before the blossoms opened and again when the 
fruit had set. As these applications can be made in connection with the 
use of Bordeaux mixture for the control of the black-rot, the only extra 
expense will be the cost of the arsenate of lead, and, as two pounds will 
suffice for fifty gallons, it will not be more than fifty cents per acre for 
the two applications. 

The steel-beetle sometimes appears in large numbers as the buds are 
swelling and by eating out the center of the buds prevents the growth 
of new shoots. After the leaves have developed, the larvae appear and 
feed on the green tissues. If the perfect insects are present in large 
numbers it will be well to spray the dormant vines with arsenate of lead 
adding perhaps an equal amount (two pounds) of copper sulphate as a 
fungicide. The regular sprayings with arsenate of lead will prevent any 
injury by the larvae and, in fact, if this has attention there are not 
likely to be many beetles the following spring. 

I am glad to be able to report that, as a direct result of the cooperative 
experiments carried on at Lawton and Paw Paw, there has been a very 
marked increase in the amount of spraying done and in the general in- 
terest taken in the grape crop. In 1908, fully two hundred power out- 
fits were used in the Lawton district and in most cases the work was 
very thoroughly done. Had there been an equal amount of spraying in 
1906 and 1907, the increase in the value of the grape crop that would 
have resulted would have amounted to several hundred thousand dollars. 
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COOPERATIVE FERTILIZER EXPERIMENTS. 


A large number of tests of fertilizers upon several of the leading fruit 
crops have also been made. The results have been particularly notice- 
able where the experiments have been carried on in vineyards. This may 
have been in part due to the fact that grapes are very largely grown 
upon sandy loam soils, which are somewhat lacking in fertility, and after 
a number of crops have been secured, the vines are not able to make the 
required growth and the bunches will be small in both numbers and 
size unless plant food is supplied and, in mest vineyards, this has been 
neglected. 

The experiments included the use of various combinations of nitrate of 
soda, muriate and sulphate of potash, and ground bone or acid phosphate, 
in amounts of from 300 to 500 pounds per acre. It was found that the 
older vineyards upon light soil gave best results when supplied with 
fertilizers containing the three elements, nitrogen, phosphoric acid and 
potash. A mixture of 50 pounds of nitrate of soda, 100 pounds of 
inuriate of potash and 300 pounds of acid phosphate produced a very 
noticeable gain in the growth of vines and upon the number and size of 
ihe clusters as well as of the berries themselves. Where the soil contains 
au fair amount of humus, part er all of the nitrate of soda may be 
omitted, and upon the clay loam soils the potash may be reduced, or left 
out entirely, as acid phosphate or ground bone used alone gave nearly, 
if not quite, as good results as w hen potash was added, while the addi- 
tion of nitrate of soda tended to increase the growth of the vines and, 
besides lessening the crop, resulted in an increase in the amount of rot. 

The use of potash in a fertilizer, particularly upon sandy soils, re- 
sults in a very noticeable improvement in the flavor of the grapes and 
when one wishes to grow strictly high-class fruit it is advisable to use the 
sulphate rather than the muriate of potash. 

Other experiments with the use of fertilizers upon apple and peach 
orchards and strawberry plantations are also under way. Although the 
results have been less noticeable than with the grape, the experiments 
have been carried far enough to indicate that where the soil is fairly 
well supplied with humus, excellent results can be obtained from the 
tse of potash salts and ground bone or acid phosphate in the amounts 
recommended for vineyards. 


DEMONSTRATION MEETINGS. 


During the year, in addition to speaking at a dozen or more farmers’ 
institutes upon horticultural topics, I have conducted a number of 
demonstration, or, (as it was not often possible to give actual demonstra- 
tions) it might be better to call them inspiration meetings, where topics 
relating to the use of up-to-date methods in fruit growing were dis- 
cussed. 

‘Three of these meetings were held in Van Buren county and one each 
in Allegan, Newaygo, Mason and Barry counties. In every case it has 
been reported to me that as a consequence of the meetings, the farmers 
are giving more attention to their orchards and vineyards in the way of 
spraying, cultivating and the use of fertilizers. 

I have also attended the annual and winter meetings of the Michigan 
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State. Horticultural Society, and taken part in the program. I was also 
invited to speak at the annual meeting of the Illinois State Horticultural 
Society held at Champaign, and to lecture to the students in the short 
course in horticulture at the [llinois State University. In February, 
I gave two addresses upon horticultural topics at South Bend before 
the St. Joseph County Farmers’ Institute, and a month later responded 
to an invitation to give three addresses at the Menominee County Agti- 
cultural School in connection with the Farmers’ Short Course. 

IT have also acted as superintendent of the Horticultural Department 
of the State Fair and have had the general oversight of the landscape 
features of the fair grounds. At the Grand Rapids Fair I looked after 
the installation of the South Haven Station Exhibit and was in charge 
for a portion of the week. 


CORRESPONDENCE. 


A considerable portion of the time has been required to answer letters 
of inquiry upon horticultural matters. Many of them are from parties 
in other states who contemplate moving to Michigan to engage in farm- 
ing or fruit growing, and write to ask regarding desirable locations or 
the adaptability of a given section to their particular purpose. In other 
cases, they are from city-bred men who have already moved here and 
are seeking information as to the best methods of handling their land 
or crops. Many of the writers confess they have had no experience and 
know nothing about farming, but are anxious to obtain definite informa- 
tion. 

It is often possible to send them bulletins that will be helpful and, 
upon subjects which seem to be most often asked about, I have prepared 
circulars which are mimeographed and kept on hand to use when oppor: 
tunity occurs. 

I have. also continued the plan of sending short articles, generally 
600 to 800 words, upon horticultural subjects to the county papers, so 
that during the spring and summer months they will have one nearly 
every W eek. They are upon timely subjects and are sent to the sections 
of the state where they are likely to be of most interest. They have 
been quite generally used and I have received many letters from the 
editors of the state commending the plan, and asking that they may be 
furnished with the articles regularly. 

In closing, I wish to express my hearty appreciation of the work done 
by my assistant, Mr. Frank A. Wilken, as superintendent of the South 
Haven sub- station, and to commend his earnest and painstaking efforts, 
as well as the interest, fidelity and excellent judgment he has shown. 

RTA: 
Consulting Horticulturist. 
Kast Lansing, Michigan, June 17, 1909. 
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REPORT OF THE CHEMIST. 


Director Shaw: 
Sir—I have the honor to submit the following report of the work of 
the Chemical Division for the year ending June 30, 1909. 


ANALYTICAL WORK. 


During the past year the following samples have been received and 
analyzed : 


Official fertilizer samples ...... PPTL xg Sete ea ee ee. 
Parmoand -other-departimem (Se. fe cc oon thee keene ace es 
AUREL IMNEMLL Is steker sce veste ae mee UPR RMN) eee ones siatetne 54 
Miscellaneous ...... Se Races oe MEE EITM eee oa: See 

DOwal eke ae Rare Arte ite eet Jae OnE 


FERTILIZER CONTROL. 


The number of licensed fertilizers is increasing each year, the increase 
this season over last year being more than thirty brands. Mr. Grover 
J. Secord has been secured as a temporary assistant during the fertilizer 
season and his work has been very satisfactory. The cost of collecting 
the samples is also increasing as the use of commercial fertilizers is 
becoming more widely distributed. Mr. A. M. Irish, of Lansing, Michi- 
gan collected nearly ‘all of the s samples this season and we feel greatly 
indebted to him for his faithfulness in the performance of the work. 


HATCH FUND. 


Owing to the extended dry weather that prevailed over the entire 
southern portion of the state last fall, the fertilizer experiment con- 
ducted on the Howarden Farm, at Edwardsburg, suffered considerably, 
and the spring seeding of clover and fall wheat were both killed during 
the winter. It was, therefore necessar y to change the plan of the experi- 
ment somewhat for this season. 

The results of last year’s work were very convincing and showed the 
unmistakable value of lime on that soil, especially for clover. 

In response to the urgent request of a number of cattle breeders 
throughout the state, a number of samples of abortion cure, breeding 
tonic, et cetera, have been examined and the results will soon be pre- 
sented for publication. 

In conjunction with the Horticultural Division an experiment has been 
initiated to determine the influence of commercial fertilizers upon the 
growth of young fruit trees and grape vines. The experiment as 
planned will extend over several years 
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ADAMS FUND. 


The projects under the Adams fund have been confined to a study of 
the nitrogenous compounds in soils and of the chemical factors rendering 
soluble the insoluble phosphates of the soil. 

Dr. Jodidi has given his entire time to the first project and a prelimin- 
ary report is now ready for publication. 

What time the writer has been able to devote to research work has 
been given to the second project, but nothing is ready for publication. 

It is with regret that I record the resignation of Dr. Jodidi, as research 
chemist, to take effect July first, he having accepted a more remunera- 
tive position with the experiment station at Ames, Iowa. Dr. Jodidi 
has been connected with this station since February 1, 1908. His work 
has been characterized by a high degree of intelligence and all of his 
ambitions have been wrapped up in it. His love for research work has 
made him a valuable man for. the institution. His successor has not yet 
been decided upon. 

In closing this report I wish to express my gratification to my asso- 
ciates who have faithfully performed the duties devolving upon them. 

Very respectfully yours, 
ANDREW J. PATTEN, 
Chemist. 
East Lansing, Michigan, June 30, 1909. 


REPORT OF THE ENTOMOLOGIST. 


Director R. S. Shaw: 

Following is a brief report of the work of the Division of Entomology 
for the year ending June 30th, 1909. 

The year has been notable for the absence of serious insect ravages. 
Grasshoppers did some damage in the North, and the gooseberry fruit- 
worm has caused some Joss both here and at South Haven. The cigar 
case-bearer has appeared in serious numbers in the eastern part of the 
state but further than this, the insect ravages have been little more than 
the usual trouble with scales, rose-chafers, wire worms, and other com- 
mon pests. 

Short trips have been made to several places and addresses given on 
shade tree pests, fruit pests, and the like, beside several to investigate 
false alarms concerning the gypsy-moth and brown-tail. These creatures 
are of such a serious nature that one hesitates to neglect any possible 
chance of the appearance of such serious menace in the state. <A trip to 
the American Association of Economic Entomologists was made by the 
writer and by Dr. Shafer. At this time it was possible to attend also 
meetings of the Entomological Society of America and those of the Wash- 
ington Entomological Society, beside the regular meetings of the Ameri- 
can Association for the Advancement of Science. The facts gleaned from 
these meetings have been of great value. The writer also went to the 
Upper Peninsula for further investigation of the tamarack saw-fly and 
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its diseases. This scourge is steadily destroying the tamaracks in the. 
North and is working injury even as far south as Lansing, wherever 
tamarack is to be found. We are still experimenting with the fungus 
diseases of this insect and plan to attempt the infection of the larvae 
still more extensively this summer. 

The Adams appropriation has furnished funds for more work on in- 
sect diseases by myself and also for carrying on very satisfactory work 
on the problem on insecticides by Dr. Shafer. This latter problem is by 
nature a very complicated one and will require some time before final 
results are to be obtained, but very gratifying progress has been made 
during the entire year. 

The change of quarters so kindly arranged by yourself has more than 
doubled the room at our disposal and added materially to the comfort 
and capacity of the division. 

It remains to express grateful appreciation for the assistance and 
support of the two junior members of thé division,—Dr. G. KE. Shafer, 
whose work is entirely research and Mr. M. A. Yothers, half of whose 
time is devoted to station work, largely in general care of breeding 
experiments, keeping of records, and the various duties which are always 
coming to light. Both of these gentlemen have done their best toward 
working for the success of the division. 

Respectfully submitted, 
| Eee et cd Wd 
Entomologist. 
East Lansing, Mich., June 30, 1909. 


REPORT OF SOIL PHYSICIST. 


Director R. S. Shaw: 

Dear Sir—Some time has been given to the study of the cement silo 
as it is found in Michigan, and a bulletin has been prepared on the same. 

Special Bulletin No. 34 has been revised and reissued as Special Bul- 
letin No. 47. 

A circular on The Selection and Care of Seed Corn has been prepared. 

Study has been given to soil thermometers with a view (1) to taking 
up a line of soil temperature investigation, and (2) to devising a simple 
and cheap, yet delicate and durable, soil thermometer. 

Incidentally some preliminary work has been done in evaporimetry. 

The large amount of class and other work has rendered it impossible 
to accomplish any considerable amount of investigation work, more- 
over the facilities for investigation will be limited until the new build- 
ing is completed. 

Respectfully, 
JAS. A. JEFFERY, 
Soil Physicist. 

East Lansing, Mich., June 30, 1909. 
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REPORT OF THE VETERINARIAN. 


Prof. R. S. Shaw, Director of Michigan Agricultural College Experiment 
Station: 

Sir—During the past year ending June 30, 1909, nothing has been done 
by this department in an experimental way for the experiment station, 
although a large amount of correspondence has been carried on, some of 
which has been received through your office, some from the secretary 
and other departments, but the large proportion was received directly 
by this department. From this correspondence no serious outbreak of 
contagious disease may be reported although the matter of verminous 
disease of sheep seems to be somewhat on the increase. I believe that 
much good could be done along this line and would suggest that a popular 
bulletin be issued containing the known methods of treatment of the 
several forms of verminous infestations which are now known to be at 
least partially successful, and further that the experiment station should 
devote some time and funds to the trying out of these and other treat- 
ments under typical conditions, or perhaps in cooperation with sheep 
owners. 


Respectfully submitted, 
Mie ART 
Consulting Veterinarian of the Experiment Station. 
Kast Lansing, Mich., June 30, 1909. 


METEOROLOGICAL OBSERVATIONS. 


Summary of the meteorological observations for 1908, at the Agricultural College, East 
Lansing, Michigan. 


Mean Mea Mean Mean Total 
daily tem- bane : of i daily max-|daily mini-| rain and Total 
Months perature Seaaaedl mium mum melted | snowfall, 
eros in open parade tem- tem- snow, inches. 
air. ing eat perature. | perature. | inches. 
CERI Ts pie Senge ore orn ete eae ERMA nee Aan re be 22.9 28 .90 31.5 16.1 1.89 18.8 
Rebruaty, pentane ea uc te te gee AEE 19.2 28.94 29.3 13.9 3.19 19.8 
March Reateeve Mae Rare retest ey akties tard Melo eiekawie seve 33.6 28 .94 42.9 26.6 2.19 6.0 
ANAS Retire Hier etl EVR DPN: Bek, RET a one 44.7 28.86 54.2 33.8 2.15 0.0 
IVER hae die ay eee S BT ict eae mao tea 58 .2 28 .87 67.2 51.8 5.59 0.5 
SILT Os eats Sten te Hane des actor ee ries na NE aa eee ss Se 69 .2 28 .99 78.9 61.2 123 0.0 
ai tl yt ret te a MRR LS EE pee gaat Cree arti open Se Ba A 29.01 82.5 63.3 1.03 0.0 
UR USH US ee Re ae Tome: OD te cata em RAE 67.7 28 .97 80.1 56.7 3.99 0.0 
September (eres pir Ween ne it. ee Nyenn AN ae Ue 63.1 29 .02 79.4 53.4 0.65 0.0 
October Beha ul Amacai, Sek eae ieee | mee Sara hE aed 48.7 29.09 62.7 40.5 0.82 0.0 
INOIWeMDER sec ehios cise sie ecient Nicer a eA 37.0 28 .94 46.8 29.5 1.82 1.3 
December snes yeep crt ke ee err te AVE Ee 26.4 28 .95 32.0 20.7 2.08 11.50 
pase 
BY(GaNIs: Posse eaneeay te Met eee bes, = Nee, ret a, Oat a 47.0 28 .96 57.3 39.0 26.63 57.9 
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Meteorological observations for the month of January, 1908, at Agricultural College, East 
Lansing, Michigan. 


Day of month. 


Thermometer 
in open air. 


24.7 


Barometer aes a 
Registering 2S a th 
reduced to 3 Precipitation. 
freezing point. thermometers. 2 
= re 
3 = ——| Day. of 
“ = sy month. 
E g & By esis 
K ‘d S 5 Sag |oeg 
3s = a = a) a-a 
= = rs) Aa § na 
28.96 | 29.11 32 20 | Cloudy..... sW 0.0 | 0.0 1 
29.17 | 29.16 32 Tile Cloudyasens sw 0.0 | 0.0 2 
29.25 29.10 32 11 | Pt. cloudy . s 0.0 0.0 3 
28.65 | 28.93 37 28 | Clear...... w 0.0 | 0.0 4 
29.14 | 29.05 28 15) ‘Clear. 2.0: . Ww 0.0 | 0.0 5 
28.91 | 28.72 38 22)4| @Clear = sverccca lan Save 0.0 | 0.0 6 
28.58 | 28.38 38 18 | Pt. coudy..| sw 0.0 | 0.0 7 
28.41 | 28.79 29 21 | Cloudy..... n 0.0 | 0.0 8 
28.99 | 28.98 26 14 | Pt. cloudy... e 0.0 | 0.0 9 
28.91 | 28.98 36 18 | Pt. cloudy. . s 0.0 | 0.0 10 
29.01 | 28.79 36 23 | Cloudy..... e 0.0 | 0.0 11 
28.24 | 28.33 34 30 | Cloudy... e 0.0 | 0.0 12 
28.53 | 28.75 28 17 | Pt. cloudy.. n 0.50 | 5.00 13 
28 .93 28 .96 30 13 | Cloudy..:<. Ww 0.0 0.0 14 
28.74 | 28.66 35 18 | Cloudy..... sw 0.08 | 0.08 15 
29.04 | 29.10 34 Sul Olearcmestey. W 0.0 | 0.0 16 
28.85 | 28.93 27 7o\"Cloudyz-.a. SW 0.0 | 0.0 17 
29.17 | 29.09 35 1S s| i@leartcn le SW 0.0 | 0.0 18 
29.20 | 29.15 40 Va) lear wr citie sW 0.0 | 0.0 19 
29.02 | 28.93 40 20} Pt. cloudy...) sw 0.0 | 0.0 20 
28.81 | 29.60 42 230 | Pt. cloudy.. Ww 0.01 | 0.0 21 
28 .92 28 .97 42 30) | ‘Clear......-. Ww 0.0 0.0 22 
29.04 | 29.32 32 Mt Clears ee .- nw 0.0 | 0.0 23 
29.26 | 28.84 24 Sule Clase mace ee sw 0.0 | 0.0 24 
28.66 | 28.66 33 18 | Cloudy..... sw 0.0 | 0.0 25 
28.34 | 28.18 32 25 | Cloudy..... e 0.0 | 0.0 26 
28.64 | 28.76 27 10 | Pt. cloudy..| sw 0.60 | 6.00 27 
28.51 | 28 78 28 14 | Pt. cloudy..| sw 0.10 | 1.00 28 
29.17 29 .32 14 =I) || Cleans cee n 0.0 0.0 29 
29.40 | 29.34 16 -11} Pt. cloudy ne 0.0 | 0.0 50 
29.22 | 28.63 20 ftig| Olean eee se 0.60 | 6.00 31 
895.67 | 896.29 | 977 SOO eee SOAS err rll VO eae 1891 S182 Bu ay steers 
28.89 | 28.91 | 31.5 1 Gps OS Ae ee es on ara ir a abe eee ool ioictcie cic 
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Meteorological observations for the month of February, 1908, at Agricultural College, East 
Lansing, Michigan. 


Barometer renee I 
Thermometer Registering 3 Frere 

* in open air. Pa ei we thermometers. E Precipitation. 

Day of month. 5 z 2 poh 
° a = 0 

7 7 i 7 : . s = & ag 

a.m. p.m. a.m. p.m. a 3 £ F pe : 2 

2 | 2 S ey ee | ee 
ISS eee ee 19 15.| 28.18 | 28.60 28 6 | Pt. cloudy.. Ww 0.30 | 3.00 1 
Dp ets Pe 6 8 | 29.01 28 .97 26 8 | Pt. cloudy.. Ww 0.0 | 0.0 2 
Cob Saas 22 14 28 .86 29 .24 22 8 | Pt. cloudy. . Ww 0.03 | 0.03 3 
Are SATS. 3 13 | 29.40} 29.38 18 =8 | Clear: ...:. e 0.0 | 0.0 4 
Ya Gees eee 8 35 | 28.86 | 28.28 38 9 | Cloudy..... 8 0.43 | 3.00 5 
Gee 21 17 | 28.58 | 28.96 36 14 | Cloudy..... nw 0.23 | 2.00 6 
Misono. 16 17 | 29.29 | 29.40 34 12 | Pt. cloudy. . n 0.0 | trace. tl 
eee ee eke Ts 0 5 29.59 29.66 20 0) jeClearea sna. n 0.0 0.0 8 
Gees 4 6 | 29.65] 29.50 20 —-3 | Clear...... e 0.0 | 0.0 9 
TOPS tte eee, 3 36 29.41 29.34 42 13 | Pt. cloudy se 0.0 0.0 10 
lilt sees 23 39 | 29.29 | 29.22 48 20 iClear i e 0.0 | 0.0 11 
1 ire eee Dice 36 42 | 29.06 | 28.98 42 33 | Cloudy..... 8 0.04 | 0.0 12 
Wiehe Secon aces 40 33 | 28.97 | 29.04 42 33 | Cloudy..... Ww 0.0 | 0.0 13 
AR ee a eee 32 32 | 28.84] 28.42 34 30 | Cloudy..... ne 0 53 | 0.0 14 
abe eee deh 26 25 | 28.24] 28.57 32 25 | Cloudy..... n 0.40 | 4.00 15 
Gees coe 20 Le enzorOlells28R70 26 18 | Cloudy..... Ww 0.10 | 1.00 16 
liens cesses = 15 20 | 28.87 | 29.05 22 14 | Cloudy..... Ww 0.0 | trace 17 
Gps Se Phe 15 20 | 29.09} 28.80 23 14 | Cloudy..... ne 0.0 | 0.0 18 
10 eS eee 20 19 28 .60 28 .86 24 19 .|) Cloudy: .. ;. ne 0.60 | 6.00 19 
ZOE ees 8 22 | 29.12} 28.95 28 6) Clear a2... Ww 0.0 | 0.0 20 
Ol aa een eR 23 20 28.85 | 28.88 29 20 | Cloudy..... Ww 0.0 trace 21 
SB) Se pair aN 8 22 | 29.08 | 28.63 24 7 | Pt. cloudy.. s O20" 2020) <) 27. 
DO erat ee sate ae 22 22 | 28.78 | 28.92 29 21 | Cloudy..... DW 0.0 | trace 22 

Ieee ee 3 28 | 29.09} 28.85 27 0.| Pt. cloudy. . 8 0.0 |.0.0 2 

ORR chon till 34 34 | 28.66 | 28.41 36 28 | Cloudy..... sW 0.48 | 0.0 25 
Nie ao aSaaeen 22 16 | 28.43 |) 28.64 34 18 | Pt. cloudy. . Ww 0.5 | 0.5 26 
Piel Set emere, a teaeaae st 7 16 | 28.71] 28.84 22 14 | Pt. cloudy... Ww 0.0 | trace 27 
DO eka ott. tae 12 19 | 29.00} 28.99 19 10), | Clesx Scie. e 0.0 | 0.0 28 
DORE aes ae 15 19s S29 Ol) 29RI5) 26 Ai | Clear ee e 0.0 | 0.0 29 
Ucn as 483 631 | 839.28 | 839.23 851 AD Ny kn oA eee everett 3195192 Sn eee 
Average.:..... 16.6 21.7 | 28.94 | 28.94 29.3 De BE erinnremetny ieee | semevacr sel (keel dice as 
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Meteorological observations for the month of March, 1908, at Agricultural College, Kast 
Lansing, Michigan. 


Barometer 


Day of 
month. 


ag 
Thermometer Registering 3g ya erates 
P ae reduced to a = Precipitation. 
in open air. freezing point. thermometers. E £ 
SS = 
Day of month. 3 = 
s ml = acd 
= x e 0 ‘es 
(a.m. | 7 p.m: | 7 a.m: | 7 p.m. SI EF : 3 es Z a 
a = z ape PER net nae 
= = iS) a = BR 
ee ea ert 27 25 | 28.81 | 28.65 28 14 | Cloudy..... ne 0.50 | 6.00 
DA Se Eas 26 23 | 28.83} 29.04 ! 29 22 | Pt. Cloudy Ww 0.0 | 0.0 
Sno ane eee 20 CON OA) Pal MN) OA) ER ts) 30 Viel Clearer res: Ww 0.0 | 0.0 
(ihe niet eee 22 31 29.38 | 29.30 38 19} Clear: . 232. e 0.0 | 0.0 
OME an, 29 31 | 29.20 | 28.94 38 32 | Cloudy... .- 0.10 | 0.0 
Greet hice t 36 37 28 .44 28 .48 50 32, | ‘Cloudy... ..- nw 0.0 0.0 
ene ene eaters 34 35 | 28.94] 29.18 42 24 | Pt. cloudy.. w 0.0 | 0.0 
BEE DRT. cates 34 31 29.12 | 29.20 2 28 | Cloudy..... Ww 0.0 | 0.0 
Ose oeae aoa 17 32 | 29.42 | 29.40 34 14S Clears) abe Ww 0.0 | 0.0 
10s Soa eee 19 40 | 29.48 | 29.23 46 14 | Pt. cloudy..| sw 0.0 | 0.0 
1D en pa es 39 421 29.05 | 28.84 52 30\ | Clear. ’...... Ww 0.0 | 0.0 
Dies cket cote bho 38 47 | 28.81] 28.76 54 Some C@lenr Aree Ww 0.0 | 0.0 
eer eds & aes 44 36 | 28.69 | 28.78 48 38 | Pt. cloudy. . Ww 0.0 | 0.0 
1 Sek eee eae 33 49 29a) @20.0L 52 30 | Cloudy..... sw 0.0 0.0 
Dee ere ers 38 37 | 28.40 | 28.72. 48 36 | Cloudy..... nw 0.21 | 0.0 
is Soak Aaa 28 28°} 28.87 | 28.93 36 23 | Cloudy..... n 0.0 | 0.0 
117/53 Seen eS 32 32 | 28.68 |} 28.89 40 28 | Pt. cloudy.. Ww 0.0 | 0.0 
Ie thot eee 29 30 28.77 | 28.76 32 29 | Cloudy..... ne 0.16 | 0.0 
NOR epaict ope tone 22 27} 29.09} 29.28 30 20 | Pt. cloudy..}| nw 0.0 | 0.0 
OR rac stds cate: 23 32 29 .32 29.16 34 17 | Pt. cloudy..| sw 0.0 | 0.0 
eRe ds fc Ry 31 40 | 29.15 | 28.97 48 28| Clears. cme sw 0.0 | 0.0 
aber Maize oh 35 43} 28.78 28 .82 50 31 | Pt. cloudy..| sw 0.0 | 0.0 
DB rscaterirocc ot 40 43 | 28.66 | 28.49 55 33 | Pt. cloudy. . Ww 0.06 | 0.0 
Aes toh 36 26 | 28.68 | 28.99 42 25) (Clears. Ww 0.0 | 0.0 
Da eeaeve i icrcle 6 20 39 | 29.10 | 28.72 39 14 | Pt. cloudy. . e 0.0 | 0.0 
AD re CS ae 58 38 | 28.638 | 28.90 70 39 | Cloudy..... n 0.0 | 0.0 
DMs gis, .6 2 os, Lsie 31 40 | 29.08 | 28.80 42 30 | Cloudy..... e 1.03 | 0.0 
Dern home 40 37 | 28.78 | 28.96 52 32 | Cloudy..... w 0.0 | 0.0 
OLE re Sama ee as 33 35 | 29.07 29.18 38 20 | Pt. cloudy..| nw 0.0 | 0.0 
BG nee h eae 33 43 | 29.27 | 29.00 44 28 | Cloudy..... s 0.0 | 0.0 
‘33 area eee, Raia 41 43 | 28.82 | 28.92 46 38 | Cloudy..... SW 0.13 | 0.0 
SUUIE eee 988 | 1,099 | 897.32 | 897.15 | 1,329 B25 | eseeusracsr Pesce thenercrsenene 2.19 | 6.00 
Average....... 31.8 35.4 | 28.94] 28.94 42.9 DAHL oars Roane ae [acho es! (dois os 
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at Agricultural College, East 


a Barometer mae 5 
fee reduced to hee ae eS Precipitation. . 
in open air. freesine punts le ers. E 
BS aS 
Day of month. cay SS z aS Dayo 
z i) a “3 0 
7 Ba Men|\ 7 Pamen| 7am. ||) 7p. ms = = = I wa eles | etre 
-S d=} = S 236) || rs 
I = = 2 eae] os 
= = oO AY 5 woh 
1 Fe Rae aan a 36 41) 28285 || 281.57 43 31 || Cloudy....- Ww 0.10 | 0.0 1 
Dietin tse Wises 3 25 27 28.76 28 .94 41 20 | Cloudy..... nw 0.0 0.0 2 
Sharer ea 26 28 | 29.02 | 29.09 35 22) aCloudyanee- Ww 0.0 | 0.0 3 
AAT rho eM 29 40 | 29.12 | 29.09 40 16 | Cloudy..... se 0.0 | 0.0 4 
Sines ee 43 42.5 28 .83 28 .90 47 28 | Cloudy..... s 0.27 | 0.0 5 
(ees eet Oe 40 50 | 29.01 | 29.07 50 34 | Pt. cloudy e 0.0 | 0.0 6 
ee cre 38 39 29.17 |} 29.02 63 35 | Cloudy..... n 0.53 | 0.0 7 
Sere eee 41 35 28 .64 28 .99 48 Bolle Cloudye.e.- nw 0.12 | 0.0 8 
toe ea os 33 47 29 .22 29.07 53 234 |eClears= as. . sw 0.0 0.0 9 
OMAR ow tA saeek 46 49 28.81 | 28.69 60 59 | Pt. cloudy s 0.0 0.0 10 
NS Scie: 8S 40 40 29.01 | 29.11 49 Oi Clear eestase w 0.09 | 0.0 11 
1D) ee Oh aa 37 48 29.20 | 28.93 56 18s eClears ie... s 0.0 0.0 12 
NS eas ees rel: 50 48 28.97 | 29.15 59 437 \Cleanarerne n 0.0 0.0 13 
1s aS inieca ta 49 64 29.09 | 28.92 74 35) |iClears: see. s 0.0 0.0 14 
NS Ren os cheers 56 39 | 28.86 | 29.17 64 39 | Pt. cloudy..| ne 0.03 | 0.0 15 
Ba yal oes 31 38 | 29.46 | 29.32 42 23 | Clear......] ne 0.0 | 0.0 16 
Ile eee al 36, 53 29.24 | 29.04 60 27 | Pt. cloudy... se 0.0 0.0 17 
Site re ee 44 55 28 .76 28 .68 58 43 | Pt. cloudy. . s 0.73 | 0.0 18 
OR sear cet e 52 50 28.72 | 28.83 56 46 | Pt. cloudy. . Ww 0.0 0.0 19 
Osetia eines 47 44 28.68 |. 28.86 54 ATM Olesen: nw 0.0 0.0 20 
| 
PA) CCE a 36 50 29.10 28 .98 56 Previn Ocho gane 2 Ww 0.0 0.0 21 
97) se SUELO 55 65 28.92 | 28.79 77 44 | Clear. Ww 0.0 0.0 22 
BRA om he 60 63 | 28.76 | 28.71 3 53 | Cloudy e 0.0 | 0.0 23 
PA ee ree 59 68 28 .62-| 28.33 76 52 | Cloudy..... s 0.0 0.0 24 
DOM tients ath 60 52 28 .28 | 28 .39 70 50 | Cloudy..... w 0.06 | 0.0 25 
1 ee 59 59 | 28.58 | 28.49 66 57 | Pt. cloudy..|  w 0.01 | 0.0 26 
DH 45 40 28 .34 28.49 59 3” \eCloudy... 2: s 0.15 | 0.0 27 
Bok Ba oeoe nae 37 39 28.44 28.68 40 2d ale Oloudyaee Ww 0.06 | 0.0 28 
PIs Vent jer eae 38 41 28.78 | 28.89 44 22 | Pt. cloudy.. w 0.0 0.0 29 
COR Meee ims 36 41 | 28.83 | 28.78 44 30 | Cloudy..... n 0.0 | 0.0 30 
hl Fs ee eek AE] ce sO hea as co eal Pee Pearl be Riccar | Saeed gute nnn ial Nine tenant EUG ing ATO ay a re) pe MI ae ee 31 
haved 
SUUINSE Ree sere 1,285 1,295 | 866.07 | 865.97 1,625 Oa ese ol) en ae 2 5e 40k Os eee 
Average....... 42.8 46.5 54.2 Choi Smee end [beeen cncs| Pina cemielbareran|loncesone 
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Meteorological observations for the month of May, 1908, at Agricultural College, East 
Lansing, Michigan. 


Barometer 


rt 
Thermometer Registering 2 Pon tr 
- at reduced to S Precipitation. 
in open air. feeeerneteonnts thermometers. E 
‘ a) 
Day of month. = = Day of 
| s 5 ag month. 
g | I 5 a ES = 
Uf eid PP asad || FE gsr AN) Z/sos aa I 3 S = anes cere 
3 =| f=} S 3 Oy = acy 
s EI EI ® |see| es 
| = a o ay (S) |b 
Api ty 2 ee 39 ADE 28 naples eas 50 | 32 | Pt. cloudy... Ww 0.0 | 0.0 1 
7 ee 34 41 28 .49 28 .78 46 28 | Pt. cloudy. . Ww 0.06 50 2 
Oetenrtesc ces 47 50 28 .91 28 .90 54 31 | Pt. cloudy... sw 0.0 0.0 3 
tc etcnaee Coen geene 44 48 28 .92 28 .97 58 38 | Cloudy... .. sw 0.0 0.0 4 
rca eae emer 2 52 28 .99 28 .93 56 30 | Cloudy..... ne 0.0 0.0 5 
6 43 43 | 28.84] 28.75 52 41 | Cloudy..... ne .09 | 0.0 6 
Us) Seepeeaaes 45 47 28 .45 28.44 48 2 | Cloudy...-. ne 1.70 0.0 7 
tot ey ate 45 41 28 .47 28 .64 48 42 | Cloudy..... n 13 0.0 8 
Oe aed ee 47 5S) | S287 3il) seeks 62 38 | Pt. cloudy..| nw 0.0 | 0.0 9 
ORO rent eccitt ins 56 74 28 .93 28 .81 70 2 || Clear ess, s35.2 w 0.0 0.0 10 
1 ee pee 2 62 28.77 28 .68 64 47 | Cloudy..... sw SN OAD) 11 
| DA ae eee 66 68 28.59 28 .82 76 6h |" Clears snr sw 0.0 0.0 12 
‘IS FANS Secienehes ee 50 50 29.01 28 .93 68 50 | Cloudy..... € .30 | 0.0 13 
TES ae es ae 49 50 28 .99 29.07 51 49 | Pt. cloudy.. e -76 | 0.0 14 
NDF Rie oon et. 51 71 29.00 29.05 Wile |i 26100) |SCloudyz- =. s -11 | 0.0 15 
NG Men A Sos 60 67 29.06 28 .96 72 54 | Pt. cloudy.. sw 0.0 0.0 16 
LU sa eae rae 65 74 29.03 29.05 74 67 | Pt. cloudy. . s 0.0 0.0 17 
Reta =) 0 62 68 | 29.01 28.79 74 59 | Pt. cloudy. . se .06 | 0.0 18 
i ok Aes ee 57 67 28.73 28.81 7 57 | Pt. cloudy... e OL |°0:.0 19 
PAN a ee 67 69 29.03 28 .99 76 60 | Clear....-. e 0.0 0.0 20 
BALHe: she tos 61 68 | 29.02 29.01 72 DO | aGleanaacr ee e 0.0 0.0 21 
PT SO 0 et ade 72 62 29.03 29.01 80 62 | Pt. cloudy... s 0.0 0.0 22 
WOR oie oa 66 68 29 .2' 29 .20 78 G2le Gleaner 8 0.0 0.0 23 
A aati ve wieder oste.s 69 71 29 .28 29.13 76 66: ||| ‘Cleark:. 2... e 0.0 0.0 24 
Dee salts tacit 67 69 29.06 28 .99 85 59 | Cloudy..... se .33 | 0.0 25 
Atasatamtcge 70 M2 Na e2oehOo|| Lenn 78 61 | Pt. cloudy..| sw SALW) 26 
Rae Raikes 68 70 28 .83 28 .7 81 70 | Pt. cloudy. . s 0.0 0.0 |. 27 
Sekar: terete tele 73 67 28.75 28 .78 78 64 | Pt. cloudy..| sw eLSuORO 28 
DIS stone Jee 65 70 28 .99 28.72 80 66 | Pt. cloudy. . sw .34 | 0.0 29 
Oe acres cee ame 63 66 28.75 | 28.66 74 65 | Pt. cloudy. . s 19 | 0.0 30 
Dn. Sas eee 48 48 28.79 29.04 66 50 | Cloudy.....) sw 0.0 | 0.0 31 
SHIT Remo SSESe LB DOn ele Sb4 i Sool 4a SOae glo) O82 eel AOD Me ersele ere rctetetell crete 925960700 bemeres 
Average....... 56.5 59.8 | 28.88 | 28.86 67.2 BSB! | syaid ie cee wear, eta wl | Rlerect is erwtel| Ml as | eee ee 
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Meteorological observations for the month of June, 1908, at Agricultural College, East 
Lansing, Michigan. 


Barometer adie a 
, Thermometer Registering 8 we ae 
in open air. pe ioe: thermometers. 3 Precipitation. . 
4 = Day of 
a eS eI “g) ay Oo 
Day of month. 25 3 am anit 
E bo ‘38 
7 7 7 7 5 g £ § | 8-134 
a.m p.m a.m p.m. g q E - gus 23 
a & a Foo | epee: SHE 
=| = (S) 28 ig wa 
ile ees hades 55 69 | 29.21 | 29.18 74 69) |): Clears «ss. e 0.0 | 0.0 1 
Deora onde 65 70 | 29.25 | 29.02 78 62) Clears. == ne 0.0 | 0.0 2 
Cae ean 65 68 | 29.07 | 29.00 74 Gi) |aCleanaacr e 0.0 | 0.0 3 
(lar eter ore 68 75 | 29.04 | 29.00 80 64°) Clear... - 2... ne 0.0 | 0.0 4 
Oe erevebt schon: 68 72 | 29.08 | 29.03 82 66) |*Clear...:.-: e 0.0 | 0.0 5 
Gee ees 70 77 | 29.10 |} 29.06 81 66 | Pt. cloudy.. s 0.0 | 0.0 6 
Vis RES eens 74 79 29.04 28 .96 85 G40 |e Clearemee s 0.0 0.0 Uf 
Cea as ae 67 78 | 28.88 | 28:76 86 64 | Pt. cloudy. . s 0.10 | 0.0 8 
Omer s ret 61 59 | 28.81] 28.82 78 54 | Cloudy.....| sw 0.0 | 0.0 9 
0 Reaae ae 55 69 | 28.86 | 28.90 67 54 | Cloudy..... se 0.0 | 0.0 10 
1 ose Sete ae meee 55 60 | 29.02 | -28.98 69 55 Oleare yas e 0.0 | 0.0 11 
1 ee oer 61 68 | 29.04] 29.05 72 55 | Pt. cloudy.. e 0.0 | 0.0 12 
IG Fecbaer ik tears 69 65 | 28.88 | 28.75 76 60 | Cloudy..... s 0.45 | 0.0 13 
CUE aa 63 58 28 .76 29.03 69 58 | Pt. cloudy. . n 0.0 0.0 14 
aoe eee 49 69 | 29.04 | 29.03 63 Bon iClearueeerr 0.0 | 0.0 15 
LGiae craps nics 59 69 29.14 29.05 7 49)\\ Clear. a. se 0.0 0.0 17 
LUCE ceteiily Ss er 61 67 29.11 29.01 71 59 | Pt. cloudy. . se 0.0 0.0 16 
1 fe eee oes 72 80 28 .97 28 .95 86 60: ||| Cleann- S 0.0 0.0 18 
TOR aero te, knee 79 87 | 28.76 | 28.81 88 60 | Pt. cloudy..| sw 0.30 | 0.0 19 
OO samelise, eet aE) 71 74 | 28.98 | 28.89 88 615 iClearjeeeee 8 0.0 | 0.0 20 
Dire N ee cet ana. 7 79 | 28.90 | 28.99 85 65 | Cloudy..... s 0.01 | 0.0 21 
C7 ae ete eaten 79 83 | 28.98 | 28.98 90 0) Clear ier s 0.0 | 0.0 22 
Oe Bal prey ean ns 79 78.| 28.91 | 28.83 89 70 | Cloudy s 0.0 | 0.0 23 
A tt a rect he Sas 70 69 28 .94 29.04 79 68 | Clear. ..... s 0.0 0.0 24 
Dara eee iat: , 68 65 29 .22 29.18 to) 63 | Clear se 0.0 0.0 25 
7A} ee eae ean 66 71 29 .26 29.15 78 681) Clear 2222 nw 0.0 0.0 26 
ieee ceed: 68 77 | 29.12 | 29.00 84 64 | Clear.... s 0.0 | 0.0 27 
Meera. Ae 75 72 | 28.97 | 28.92 87 63 | Pt. cloudy... s 0.12 | 0.0 28 
GUA mites Nets 70 63 | 28.96 | 28.94 78 60 | Cloudy..... se 0.25 | 0:0 29 
Giese ee hn ane 65 67 | 29.03} 28.99 84 62 | Pt. cloudy..}. 8 0.0 | 0.0 30 
aa ) =n zs 
Slits degen Seca PAG} |) SRB YA EDeCRI Re Dall) PERG) ESI jal leon eercclyallsnceaeae De el eae laheoscee 
Average. ...... 67.1 Te 2ONOIa | 28207 TSAO | GM Dili vcr: cote os Gencrcre al Renee cll Crore neta ere 
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Meteorological observations for the month of July, 1908, at Agricultural College, East 
Lansing, Michigan. 


Barometer lee 8 
Thermometer Registering 3 sins ie 
in open air. eee s ‘isernintnetare. E Precipitation. 
. as) 
fe ——— S 1, Day of 
Day of month. aD aa =e) month. 
< g 2 bo 2 = 
I © =I i) ii 
7a.m.| 7p.m.| 7a.m.| 7 p.m z = a} =| oes aé 
5° AI = = g52|¢4 
a eI a 5 Seelog 
S RS} 35) = faa] -e-8 
= = iS) a x MN 
ie Sep ede 64 71 29.04} 29.09 77 64° | Clear...:. 3. e 0.0 0.0 1 
OF as OE AOA 62 68 29.15 29 .09 74 62 | Pt. cloudy..} ne 0.0 0.0 2 
IST Saisie use ois 64 68 29.10 29 .05 77 59 | Cloudy..... s 0.01 | 0.0 3 
NG ete ee 70 71 | 29.01 | 29.00 80 61 | Cloudy..... s 0.0 | 0.0 4 
in 5 5 oe Aen 72 79 | 29.00] 29.01 83 61 | Pt. cloudy.. s 0.0 | 0.0 5 
Geese ciate 80 82 29.06 29.03 | 89 67 | Pt. cloudy. . s 0.0 0.0 6 
{5 SSE 71 68 28 .88 29.05 82 ie |e Oleart ae. se 0.0 0.0 7 
Bite e sea cs 60 70 | 29.18 | 29.08 75 7 | Clear se 0.0 | 0.0 8 
Ue 65 71 29.14 28.99 $1 59):|| Clears... 2: s 0.0 0.0 9 
Tht) 34 ees cee 70 78 | 29.03 | 28.84 85 59) | (Clear... ..... s 0.0 | 0.0 10 
INE hayes tee 77 88 | 28.73 | 28.81 93 Wan Clearee sein. se 0.0 | 0.0 11 
WOE. ws ers. cleteas so 80 88 28 .90 28.84 92 77 | Pt. cloudy..} nw 0.0 0.0 12 
Reece styeise 73 81 28 .95 28 .84 89 70) | Glear= = .22.4\) (Siw, 0.0 | 0.0 13 
ANSE ci Seve sas='s 2 65 73 28.91 29.04 81 64 (Clear=-) Ae ne 0.19 | 0.0 14 
GS 525 eee 65 71 | 29.40 | 29.04 79 62 | Cloudy..... nw 0.0 | 0.0 15 
Cares ena oars 62 73 29.13 28 .88 83 63 | Pt. cloudy n 0.0 0.0 16 
it ee Oe 69 76 | 28.69 | 28.62 79 63 | Cloudy..... s 0.53 | 0.0 17 
ASE 70 66 28 .64 28 .79 76 667" Clearsscems|e Siw 0.05 | 0.0 18 
1) ae See eee 69 71 28 .92 29 .02 72 60 | Pt. cloudy. . e 0.25 | 0.0 19 
C32 Seren oe 64 7 29.07 29.00 72 65 | Pt. cloudy.. s 0.0 0.0 20 
AMER arity studs tsi es 68 77 28 .98 28 .95 82 61 | Pt. cloudy. . s 0.0 0.0 21 
DON a Posters eek 72 74] 29.02} 29.01 82 d= Clear ate ee. e 0.0 | 0.0 22 
Bercy yerste ose cie 68 78 29.10 29.10 78 60 | Pt. cloudy e 0.0 0.0 23 
ANE eee ceine: 66 | 75 | 29.16 | 29.15 81 61 | Clear e 0.0 | 0.0 24 
DO Ee saber cake 68 79 | 29.16 | 29.09 87 59 | Clear.....-. e 0.0 | 0.0 25 
BE Ae oyaiahe sts. - 70 84 29.16 29.04 89 61 | Clear. ..... e 0.0 0.0 26 
Pil Se Sear 76 80 29.09 29.01 90 2) |) lear. cre se 0.0 0.0 27 
DS eee Cee 76 80 29 06 29.00 92 62 | Clear : s 0.0 0.0 28 
OA eee specs a sciee 80 85 29.10 29.01 92 63a) 2Cleartemas. e 0.0 0.0 29 
BO aticrsaisteracet ce 75 81 29 .06 29 .00 97 63 | Pt. cloudy. . se 0.0 0.0 30 
Ble iatoiis sie on cies 71 71 29.04 | 29.05 81 68 | Pt. cloudy. . se 0.0 0.0 31 
DUMB cies os 2,162 2,347 | 899.56 | 898.52 2,560 DOG 4 eat acim ctasetor ate erste eee T03s 2OHOC | peewee: 
Average....... 69.7 73.7 29 .02 28.99 82.5 (Bip Hal [Rania ge eee Paere eneh loeinece es on | Bas doiell arconeeeete 
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Meteorological observations for the month of August, 1908, at Agricultural College, East 
Lansing, Michigan. 


Barometer ope z 
Thermometer Registering a borne 
in open air. ee thermometers. ® Precipitation. 
as) 
Es Zz Day of 
Day of month. 5 aS aa antie 
. ort 
E g 5 2 aS we 
7a.m. | 7 p.m. @ seme pam. a = 3) =| soe | aie 
5 5 3 Fs 236) ES 
4 =I oS o "Tok a os 
wa = = ao Bau (=e) 
= - oO Lol | to) 
Wap ote esees 68 74| 29.06 | 28.93 86 52s |e Cleanaaeaee s 0.0 | 0.0 1 
Deere s cera te 70 81 | 28.92 | 28.86 90 58 | Clear...... s 0.0 | 0.0 2 
Bit a anes. 75. 85 | 28.88 | 28.84 95 62 | Pt. cloudy.. s 0.0 | 0.0 3 
(lags Soe Dee ee 75 73 | 28.87 | 28.71 92 69 | Cloudy..... s 0.33 | 0.0 4 
Demeter sas 71 71 28.69 | 28.68 84 65 | Clear... 3... W 0.26; 0.0 5 
Greets 70 2] 28.82 | 28.79 | 78 57 | Pt. cloudy Ww 0.0 | 0.0 6 
Thee Sea tee 62 70 | 28.90 | 28.81 78 O40 | Clearmerrsse Ww 0.0 | 0.0 ik 
Sree renee 62 68 | 28.94] 28.88 78 OLS "Clears ne 0.0 | 0.0 8 
(oe Ba eee 68 69 | 28.87 |} 28.85 79 51 | Pt. cloudy... s 0.0 | 0.0 9 
TOR eee eA 61 66 | 28.86 | 28.82 77 58 | Pt. cloudy..) sw 0.03 | 0.0 10 
tS ecpeiottas, Golo 65 78 | 28.90 | 28.85 87 53 | Pt. cloudy..| se 0.0 | 0.0 11 
eG a aorta 69 (hl || PSSM issfess} 83 58 | Cloudy..... 8 1.05 | 0.0 12 
1 eee eee eae 67 75 | 28.85 | 28.95 81 66 | Pt. cloudy..| sw 0.19 | 0.0 13 
cbs pies om asccee 70 73 | 29.07 | 29.18 86 62 | Pt. cloudy..} se 0.0 | 0.0 14 
[Dero ees 67 68 | 29.16 | 29.09 75 61 | Cloudy..... se 0.03 | 0.0 15 
1G Pesce hens 71 71 | 29.02 | 28.90 89 61 | Pt. cloudy.. s 0.90 | 0.0 16 
i bere Reena 71 71) 28.91 | 28.95 84 60 | Pt. cloudy. . s 0.95 | 0.0 17 
Ia ecient 64 66 | 29.06 | 28.89 76 647) Clearaemr se s 0.0 | 0.0 18 
OL Pere eine 63 60 | 28.80] 28.90 72 58 | Pt. cloudy.. n 0.24 | 0.0 19 
DA EGR cepa tee e 55 63 | 29.07 |} 29.00 70 430 |" Clears). 2 s 0.0 | 0.0 20 
ODE Shoe ear Ce ae 58 68 | 28.95 | 28.83 77 48 | Clear se 0.0 | 0.0 21 
DOT Ms mach cnet 65 64 | 28.81 | 28.99 70 56 | Clear W 0.0 | 0.0 22 
Semaine er, 64 |. 63 | 29.11 29.06 (2 44") Clearyssai. sw 0.0 | 0.0 23 
DY. eae rams 54 59) ||) 2915) 829217 67 455) Cleane ttre e 0.0 | 0.0 24 
WA usb as ae an aad 52 61 | 29.20] 29.18 70 48 | Pt. cloudy..|' e 0.0 | 0.0 25 
OG OE 59 69 | 29.15 | 29.14 78 50 | Clear...... e 0.0 | 00 26 
ere cue en tere 60 68 | 29.14] 29.07 78 99) Cleareen. 4: se 0.0 | 0.0 27 
DCT oe eee 61 68 | 29.08 | 28.99 78 O93) Clears. esos se 0.0 | 0.0 28 
DO ee aie Gol) fe souls 29001" 329702 81 60 | Cloudy..... se 0.01 | 0.0 29 
SO Neste tt gehee | 68 77 | 29.14) 29.11 87 61 | Cloudy..... 0.0 | 0.0 30 
Se iene aie 70 80 | 29.16 | 29.07 88 62) || (Cleare2=3- s 0.0 | 0.0 31 
SLL eae Ae etne OPES PITTS | sepa le || tee heoe edt Ae Cy MILA T(cialli@emooeenes cc|ingneoces | B Pett) tl Teena (cheaters Sev 
Average....... 65.1 70.2 | 28.98 | 28.95 80.1 sya fl Were deere tne lal Oto | Zscade nalbeceea eee 
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Meteorological observations for the month of September, 1908, at Agricultural College, East 
Lansing, Michigan. 


Barometer oars = 
Thermometer d Registering & enters 
in open air. pee thermometers. e Precipitation. 
= S Dayeak 
—— => ay oO 
Day of month. 3 2 Se month. 
g ; : w~ | 23 s 
7a.m.|7p.m.| 7a.m.| 7 p.m 3 g = Be Male 
B I s $ 236] ES 
3 5 = 2 |Ss8| os 
= = S AY & a 
Hietrees Ait a a 69 66 | 28.98 | 28.95 79 64 | Pt. cloudy.. Ww 0.0 | 0.0 1 
1S Ses ee 57 58 | 29.01} 29.06 68 55 | Pt. cloudy. . w 0.0 | 0.0 2 
Denes rejects 44 61 | 29.19} 29.06 85 35 | Pt. cloudy.. n 0.0 | 0.0 3 
ct Se eee 59 70 | 29.00] 28.89 80 50 | Pt. cloudy ‘Ss 0.0 | 0.0 4 
Dice eaeasen ame 63 73 | 28.90 | 28.78 81 59 | Cloudy..... s 0.0 | 0.0 5 
Bieri no stcte skis 71 68 | 28.72 | 28.89 77 60 | Clear...... n 0.0 | 0.0 6 
hse oe 54 63} 29.11 | 29:11 73 43 | Clear...... e - 0.0 | 0.0 Zf 
oh, Sea eee 52 68 29.25 | 29.17 74 45 | Pt. cloudy s 0.0 0.0 8 
Oia fs aisle cia 62 74} 29.21 | 29.18 86 54 | Clear...... s 0.0 | 0.0 9 
NOR ies hoot 65 76 | 29.18 | 29.07 90 57 | Clears... 2: s 0.0 | 0.0 10 
Serer percy eis hess ax 65 80 | 29.08} 29.04 91 61 | Clear...... s 0.0 | 0.0 11 
Deen Sais 59 71 | 29.08 | 29.02 81 58, | Clear... e 0.0 | 0.0 12 
aie: sc tite 60 70 | 28.99 | 28.96 SI 54 | Pt. cloudy ne 0.0 | 0.0 13 
1k pa eee 58 63} 29.10} 29.15 74 Dam Clears e 0.0 | 0.0 14 
VE) 2 ie oe ee 51 62 | 29.23] 29.18 74 44) Clear...... e 0.0 | 0.0 15 
1) SS Geer 52 66 29.20 29.11 78 Aad Clearhes tec e 0.0 0.0 16 
Wier te cho 60 68 | 29.07 | 28.98 77 37 | Pt. cloudy.. n 0.0 | 0.0 | 17 
i Seeeosctee 58 74 | 28.93] 28.87 85 54 | Pt. cloudy sw 0.0 | 0.0 18 
LO reece sce rete ° 65 68 28 .97 29 .02 86 60 | Clear...... sw 0.0 0.0 19 
7: Ve a 64 69 | 29.12 | 29.04 82 58 | Pt. cloudy. . n 0.0 | 0.0 - 20 
Dibra th state's 61 78 | 29.09 | 29.02 93 60") Clear. ...... e 0.0 | 0.0 21 
a ciarsiciars! atic 66 74] 29.02.) 28.92 88 62 | Pt. cloudy.. s trace 0.0 22 
DO Rciereis ssn. 66 72 | 28.98 | 28.99 78 64 | Pt. cloudy. . s trace 0.0 23 
Oe 6 ee ee 65 71 29.11 29 .07 80 63 | Pt. cloudy... e 0.0 0.0 24 
DOS te ikclsie ns 64 76} 29.15 | 29.05 87 64 | Clear...... 8 0.0 | 0.0 25 
Des con eroee 65 75 | 29.06 28.91 88 61 | Clear...... s 0.0 0.0 26 
Dart eae a 66 74} 28.87 28 .72 86 62 | Clear. s 0.0 0.0 27 
a astoce 3 bests 53 46 28 .57 28.80 Tf 45 | Cloudy..... w 0.45 | 0.0 28 
Da!) sete ee 39 40 | 29.02 | 29.05 47 36 | Pt. cloudy. . ae 0.11} 0.0 29 
2.4) See oEeEaaon 45 51 28.79 28 .82 59 34 | Pt. cloudy. . s 0.09 0.0 30 
iSILU Nis Someta De Sa e200 9) | FS7OL98 | MRO9ESOe|| ease | ill GOZe |e eater larse=icareiees ONGSE | oecas | ees 
Average....... 59.3 66.8 ; 29.03] 29.00 79.4 DOLE lacie Maman oc | cee es os eee eed aes cel cee ee 


METEOROLOGICAL OBSERVATIONS. 


177 


Meteorological observations for the month of October, 1908, at Agricultural College, East 
Lansing, Michigan. 


; 
Barometer alge se a 
Thermometer Registering 3 ozlerh ae 
in open air. ee thermometers. 3 Precipitation. ia 
BS aS, Daa 
ay O 
Day of month. is - ae at 
rs] 5 » 89 aS - 
7a.m.|7p.m.| 7a.m. | 7 p.m. EI g = | Beaaee 
5 a: | = s g5F | a 
8 5 s & |ese| oe 
= = S) ei et ieee cay 
Geen eae 46 40 | 29.03 | 29.16 50 39 | Pt. cloudy.. n 0.03 | 0.0 1 
Dts cee 35 41 |} 29.30 | 29.25 54 30) "Clears. i). n 0.0 | 0.0 2 
Ses er ere 39 54] 29.33 | 29.26 65 324\ Clear fe. n 0.0 | 0.0 3 
(ae att Toe el 44 54 | 29.33] 29.26 74 34 | Clear e 020) F200 4 
DRS rash siateio 46 62 | 29.24] 29.10 76 | Cleareecrnvate e 0.0 | 0.0 5 
Gimpertae topes ae 54 64} 29.07 | 29.01 F 76 49 | Pt. cloudy... Ww 0.0 | 0.0 6 
Sees paeere 55 52 | 29.02 | 29.06 66 52 | Pt. cloudy..| nw 0.0 | 0.0 7 
Siva cee mn: 40 47 | 29.15 | 29.20 64 36 | Pt. cloudy n 0.0 | 0.0 8 
Oe ae ae ere 36 48) 29.24] 29.13 59 30) |) Clear=....:. nw 0.0 | 0.0 9 
OE cael cee eae 44 55 | 29.10 | 28.86 66 SAaleCleaneemees s 0.0 | 0.0 10 
ig ies ie Ste se 43 423 \\en292025 | 20220 56 412 \i@leansactse n 0.0 | 0.0 11 
1 eee ee 30 45 29.45 29.37 56 24 | Clear Ww 0.0 0.0 12 
lesa ay Rape 40 54 29.37 29.12 66 Oe Clearer s 0.0 0.0 13 
Geta 56 66 | 29.00 | 28.90 74 505)" Clear! 2. 2 sw 0.0 | 0.0 14 
Dee Pere ce j 60 65 | 28.94 | 28.86 78 57 | Clear SW 0.0 | 0.0 15 
1 a ee 57 66 | 28.97 | 28.91 74 50 | Clear SW 0.0 | 0.0 16 
IIe acer ta aaa 56 66 29.05 29.04 78 OO eClear= os... sw 0.0 0.0 17 
ito} see eee 61 65 29.13 29.16 79 58) Clearenrs.. 5 Ww 0.0 0.0 18 
110) gaan ae ae 50 AGB |) 29251) |e 29h 64 42 | Clear...... n 0.0 | 0.0 19 
PAS ne ae 41 53!) 2918-5 29812 61 Sie Clearwenern e 0.0 | 0:0 20 
Dee he ar athaties 49 56] 29.18 | 29.13 66 Ave G Clearance s 0.0 | 0.0 21 
DD GONE 45 55 29.17 29.13 68 Ads Cleariyscalae se 0.0 0.0 22 
WS), Speen gee res 48 60 | 29.13 | 29.00 67 Abul Olesen mere e 0.0 | 0.0 23. 
OA oy 56 61 28.75 | 28.73 61 51 | Pt. cloudy. . se ORE 020) 24 
DOM atop s e 42 49 | 28.82 | 28.79 61 39h|, Clears S22. sw 0.0 | 0.0 25 
2Oee 38 48 | 28.83 | - 28.82 55 36 | Pt. cloudy. . n 0.03 | 0.0 26, 
Denice eee 44 45 | 28.89 | 28.90 48 41 | Cloudy..... n 0.01 | 0.0 27. 
Nee Acker e Per 43 45 28 .96 28 .95 53 40 | Pt. cloudy. . W 0.0 0.0 28 
Pa! heeenat oy ata 41 41 28 .96 28 .93 48 35 | Pt. cloudy.. Ww 0.0 0.0 29 
SM ret oe th teiete ths 31 B0n | 2O20 7 le 2onds 41 28 ) Pt. cloudy..| nw 0.0 | 0.0 30 
Sree ae eas 33 33 29.24 29.30 3 30 | Pt. cloudy.. n 0.0 0.0 31 
SUTipe weeds 1,404 | 1,616 | 902.17 | 901.00 | 1,943 AROS lie es Soca cis all MAYS cee O82 OKO Seamer 
Average....... 45.3 2.1] 29.12 | 29.06 62.7 As BY | esate sven Monee alll cahcveve chee] (eae ee raveny ll araycrare cl ey reece 
2 a zt = 
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Meteorological observations for the month of November, 1908, at Agricultural College, East 
Lansing, Michigan. 


Barometer Bite z 
beeaaa te reduced to {een Se 3S Precipitation. 
hE freezing point. £ SHIIES 2 
NS no) 
We @ Zz ——| Day of 
Day of month. cs 5 2 TAGuTRe 
5 Ay 
E g o 2 aS anes 
7a.m. | 7 p.m. | 7 a.m. | 7 p.m a 2 S = Pael So | eI Es 
3 & z s a6 | FS 
S A=) = 2 igs) aa og 
= = S) ay 5 A 
Miser hac es 26 35 | 29.389 | 29.34 44 POTS Clear. sac. sW 0.0 | 0.0 y 1 
De rs Ae 34 43 29 .33 29.19 51 29 t. cloudy sw 0.0 0.0 2 
es Aas ye 37 55 29.03 28 .65 57 27 | Pt. cloudy Ww 0.0 0.0 3 
1h ene Cee eee Pal 24 28 .92 29.08 55 23 | Pt. cloudy nl 0.0 0.0 4 
Dae ae seeecs 26 36 29.11 28 .99 38 © 16 | Pt. cloudy w 0.0 0.0 5 
GWersek Wc te 33 42 | 28.67 | 28.70 51 31 | Pt. cloudy... Ww 0.0 | 0.0 6 
(See ae enone 39 40 28.73 28 .52 43 34 | Cloudy..... sw 0.04 | 0.0 7 
Bee rhey sysyeit ee 38 42 28.51 28 .53 48 37 | Pt. cloudy.. Ww 0.03 | 0.0 8 
0) Beets eee 38 40 28 .68 28 .83 47 Stil Clearer sacs nw 0.0 0.0 9 
OS aoe. aes 35 34 28 .87 29.05 43 27 | Pt. cloudy.. n 0.0 0.0 10 
Til gain are ae 28 28 29.04 | 29.15 38 23 | Pt. cloudy.. nl OZ 005 (2020, 11 
1 Re ane pics te 28 27 29.15 29.24 30 24 | Cloudy....: Ww 0.02 | 0.0 12 
iBS3 eo ome aoe 22 27 29 .28 29 .23 36 19 | Pt. cloudy. . W 0.0 0.0 13 
1 eee eee 26 24 29.09 28.91 28 21 || Cloudy:- =. sw 0.05 | 0.50 14 
1) eas See cae 25 27 | 28.94] 28.86 28 19 | Cloudy..... s 0.0 | 0.0 15 
AGP conass sieves 3 30° 25 28 .72 28 .93 30 25 | Pt. cloudy. . Ww 0.07 | 0.75 16 
117 Sia ee Pe 19 38 28 .90 28 .63 38 17 | Pt. cloudy..| sw 0.0 0.0 17 
Aire. sce cis nee tee 37 39 28 .67 28 .60 44 36 | Pt. cloudy. . Ww 0.0 0.0 18 
IC) eeeetey ieee 44 44 28 .64 28 .84 59 33 | Pt. cloudy. . WwW 0.0 0.0 19 
CLD gree ae ee 34 39 29.17 29.18 51 30):|| Clear. 52.2: e 0.0 0.0 20 
sce irc dets A wie 29 43 29.18 29.13 55 Ati) (Clea arcs s 0.0 0.0 21 
DOP 3. Pe athts al: 38 60 29.12 28 .99 64 36 | Pt. cloudy. . s 0.0 0.0 22 
oie Tess: 51 54 28 .94 28 .87 60 48 | Cloudy..... s 0.10 | 0.0 23 
APR Pct foc hte 53 53 | 28.76 | 28.74 56 49 | Cloudy..... s 0.27 | 0.0 24 
NA bate tee lets es 48 63 28 .82 28..70 63 41 | Cloudy..:.. se 0.10 | 0.0 25 
DEP a We arrest 48 40 |, 28.73 | 29.07 63 36 | Pt. cloudy..| sw 0.18 | 0.0 26 
Poi PaO COE 34 32 29.23 29.35 40 32 | Pt. cloudy. . w 0.0 0.0 27 
Ms ATRIA oan 33 34 29 .28 29.17 44 30 | Pt. cloudy. . Ww 0.0 0.0 28 
Ot) Ae SOR as Sas 29 40 29.09 | 28.92 43 28 | Pt. cloudy. . s 0.09 | 0.0 29 
BUR fakes steverateie 54 49 28 .52 28 .54 56 31 | Cloudy..... sw 0.87 | 0.0 30 
Sinisa soones 1,048 1,177 | 868.51 | 867.93 1,403 tstshlailiom Des eM ES el iad De 182) PRL 255 | Ne ere 
PAMELA SE pein 34.8 39.2 | 28.95} 28.93] 46.8 DASH Tp ease ataess err | che eee | enced oll tele: reel lind. ois 
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Meteorological observations for the month of December, 1908, at Agricultural College, East 
Lansing, Michigan. 


Barometer olptaice g 
Thermometer Registering 2 A Sane 
a A reduced to : 3 Precipitation. 
in open alr. freezing point. Ui aurea E 
SS 2 72 | DER Yi 
Day of month. = 5 = aGAthe 
° "Ss 0 

. E g = BO eens eae 

fae Mele Ds Me yeeae me, aps Me = = 3 =| eee || Bs 

5 & = = PoiS es 

3 S 5 ®, |Sae/ og 

= = rs) 2 HERE allan 
1c a Gite 23 20 | 28.97 | 29.22 46 20 | Pt. cloudy... Ww 0.0 | 0.0 1 
OD A Tae ee 15 20 29.37 29.39 20 12 | Cloudy..... Ww 0.0 0.0 2 
ols 5 Re amraciones 20 30 | 29.35] 29.06 30 13 | Cloudy Siw 0.0 | 0.0 3 
1 We ae SO 29 27 | 28.74] 28.89 30 263) (Cloudyz).-..- nw 0.05 | 0.50 4 
SR i eran 17 25 | 29.10) 29.16 28 13 | Pt. cloudy..| ne 0.0 | 0.0 5 
Gewese. 26 32 | 29.01 | 28.69 32 23 | Cloudy..... s OTS) |) 1250 6 
(ike aerncs kaon 27 15 | 28.65 | 29.01 32 15 | Pt. cloudy..| sw 0.02 | 0.20 a 
BREN einen ieee 13 23) 28.99} 29.00 23 12 | Cloudy..... SW 0.07 | 0.75 8 
VS Rear ee 20 17 | 29.09 | 29.26 26 15 | Pt. cloudy. . Ww 0.0 | 0.0 9 
LO pee acters es 10 29 | 29.26 | 28.94 29 5 | Cloudy... se 0.10 | 1.00 10 
tH bee Geraaye cere 34 30 | 28.67} 28.59 35. 28 | Cloudy..... Ww 0.0 | 0.0 alll 
US yo gerS aan toe 18 29 | 28.67 | 28.32 29 17 | Cloudy..... sW 0.11 | 1.10 2 
11835 5 tere eter 28 28 | 28.49 | 28.67 34 24 | Pt. cloudy w 0.07 | 0.75 13 
he a eee 33 38 | 28.66 | 28.80 38 24 | Cloudy.:... s trace trace 14 
1S hetero teen 33 36 | 28.96 | 29.15 43 SOR Clear sere. W 0.0 | 0.0 15 
IG erares eceaes 31 32 | 29.19} 29.13 34 30 | Cloudy..... e 0.08 | 0.80 16 
Nila acikc avert 32 32 | 28.93 | 28.70 32 30 | Cloudy..... n 1.00 | 3.20 17 
ISS re tenic we 29 28 | 28.65] 28.90 30 26 | Cloudy. Ww 0.0 | 0.0 18 
I) See aaa 27 30 | 28.86} 28.78 28 21 | Cloudy..... Ww 0.0 | 0.0 19 
DO eee as arene, 24 29 | 28.90 | 28.75 28 23 | Pt. cloudy s 0.02 | 0.25 20 
Oily SP eee oases sl cty 29 25 | 28.94] 29.23 31 24 | Pt. cloudy.. Ww 0.0 | 0.0 PAL 
DPA. pee ey eee 10 20 | 29.29 | 29.25 30 Sil Cleareacenrt n 0.0 | 0.0 22 
Va ion etree eae 17 33 | 29.26 |} 29.06 34 16 | Cloudy... s 0.0 | 0.0 23 
Dae Pe ah 35 32 | 28.74) 28.89 38 29 | Cloudy..... n 0.0 | 0.0 24 
DAs te Rene Ane 33 31) 28.83} 28.78 29 29 | Pt. cloudy..| sw 0.02 | 0.20 25 
Qbre hee acti 26 28 28 .87 28.73 33 29 | Pt. cloudy... W 0.0 0.0 26 
Ua sanvens eerenen 33 30 | 28.63 | 28.89 30 25 | Cloudy..... W 0:07) )|,020 27 
DO ae meal 20 30 | 29.14] 29.03 34 14° | “Cleanis 2i. er. se 0.0 | 0.0 28 
Dt ire inter miaren: 24 37 | 29.24} 29.01 37 20 | Cloudy..... Ww 0.0 | 0.0 29 
OO rece hae tates 37 30 | 28.84] 28.85 37 27 | Cloudy Ww 0.27 | 0.0 30 
Olen ese 18 if y| PA 8) 28} 30 16 | Cloudy..... Ww 0.12 | 1.25 31 
Sumiee sock 771 863 | 897.40 | 897.36 994 (5y- ees eee ital (waa acal: DFAS) PUY) heehee se 
Average........ 24.9 27.8 | 28.95 | 28.95 32.0 QO G7 Vvstdvatalecet wes corel Pet ceetare tet tall epeissconee ca cere lee aoe 
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EXPERIMENT STATION BULLETINS. 
FERTILIZER ANALYSES. 
ANDREW J. PATTEN, 8. L..JODIDI, C. B. COLLINGWOOD. 


SUMMARY OF FERTILIZER LAW. 
Bulletin No. 252. 


The inspection and analyses of the commercial fertilizers offered for 
sale in Michigan are made under authority of an act of the Legislature, 
approved March 10, 1885. The full text of the law has been printed 
in former bulletins, and its salient points alone will be referred to here. 
It provides that all commercial fertilizers, retailing for more than ten 
dollars per ton, shall be accompanied by a statement certifying the 
number of net pounds in the given sack, the brand, name and address 
of the manufacturer, and a chemical analysis stating the percentages 
of nitrogen, of potash soluble in water, of available (soluble and re- 
verted) phosphoric acid, and the insoluble phosphoric acid. (See. 1.) 
It provides that the manufacturer, importer or agent (the latter only 
in case the manufacturer fails to comply with the law), shall pay an- 
nually a license fee of twenty dollars for each brand offered for sale. (Sec. 
3.) It provides that any person offering unguaranteed or over-guaran- 
teed goods, shall be subject to a fine. (Sec. 6.) The full text will be 
furnished on application. 


LICENSED BRANDS. 


Twenty-six manufacturers and fertilizer companies have licensed 149 
distinct brands for sale in the state during the season of 1908. These 
brands, appearing in the following tables of analyses, and no others can 
be legally sold. 

Parties manufacturing, importing or purchasing fertilizers for their 
own use and not for sale are not affected by the restrictions of the 
law. 

COLLECTION OF SAMPLES. 


The sampling agents of the station, during the months of April, May 
and June, drew 275 samples from dealers’ stocks representing 136 dif- 
ferent brands. The failure to get samples of 13 brands is due to the 
fact that many of them are sold only in the fall, then, too, a few com- 
panies sell direct to the consumer through the Grange and other organi- 
zations and consequently it is only by chance that samples of such 
goods are obtained. If persons ordering goods in this way wish to 
have them inspected they will protect themselves and at the same time 
confer a favor on this department by notifying us, and upon the arrival 
of the goods an inspector will be sent to draw samples. 

It is the desire of this department to make the inspection as complete 
as possible, and any information to further this end from dealer or con- 
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sumer would be greatly appreciated. In all cases of failure to find a 
brand on the market, the analysis was made on the Manufacturer's 
sample as indicated in the tables of analyses. 


RESULTS OF INSPECTION. 


A study of the tables of analyses shows that, of the 171 samples 
analyzed, representing 149 brands, 43 (25%) are below guarantee* in 
one or more constituents. Fifteen (9%) are below guarantee in nitrogen, 
8 (4.6%) are below guarantee in available phosphoric acid and 30 
(17.5%) are below guarantee in potash. Seven (4%) are below guar- 
antee in nitrogen and potash, 2 (1%) in nitrogen and available phos- 
phoric acid, 3 (2%) in available phosphoric acid and potash and 2 (1%) 
in nitrogen, available phosphoric acid and potash. 

This is a decidedly better showing than last year and there can be 
no question but that every company doing business in the state this 
year is doing its best to live up to the requirements of the law and the 
deficiencies sHould be considered as accidental rather than as deliberate 
attempts to defraud. 


COMMERCIAL VALUATION. 


In accordance with the custom adopted and followed in previous 
years, the following schedule of prices for determining the commercial 
valuation of a fertilizer is published: 


NIP OREM wt Re SU aera obese ars eat ete 1814¢ per pound. 
Potash: soluble in water......6...... 5e és 
Available phosphoric acid........... 5e RAL 
Total phosphoric acid in bone....... 4c oe ss 
Insoluble phosphorie acid in fertiliz- 

erssconiainine Nitrogenie. src. e. © 2¢ a e 


In fertilizers containing no nitrogen no value is given to insoluble 
phosphoric acid. The valuation of a fertilizer is determined as follows: 
The percentage or pounds per hundred of each ingredient (nitrogen, 
available phosphoric acid, insoluble phosphoric acid and potash) is mul- 
tiplied by 20, giving the number of pounds of each ingredient in a ton. 
These figures are then multiplied by their respective pound prices. 

It should be clearly borne in mind that, in publishing these prices, 
the station does not assume to dictate the price at which fertilizers shall 
be sold. Owing to the fluctuation in prices, differences in cost of delivery 
at different points, and other causes, the obtaining of true average market 
prices is an impossibility. The schedule of prices has been used by 
the station simply as a means of comparing the value of fertilizers as 
guaranteed by the manufacturer with the value of the samples as col- 
Jected in the open market. Purchasers will often find these prices -of 
use in comparing the relative values of similar brands offered by different 
manufacturers. 


* A shortage of more than 0.10 per cent of nitrogen or of more than 0.20 per cent of available 
phosphoric or potash is considered below guarantee. 
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AGRICULTURAL VALUE. 


The agricultural value of a fertilizer is entirely distinct from the com- 
mercial value. The two have no true relation. The agricultural value 
of a fertilizer is measured by the value of the increase of crop produced 
by its use, and is naturally variable depending on many conditions. It is 
unquestionably true that any fertilizer has a greater agricultural value 
in some localities than in others, depending of course upon the character 
of the soil and somewhat upon the crop grown, at the same time however, 
the commercial value woyld be practically the same regardless of the 
locality. 

Commercial fertilizers should be selected with the view of supplement- 
ing the natural resources of the soil and the manures produced upon 
the farm, consequently the agricultural value of the fertilizer would 
depend largely upon how wisely this selection was made. 


COST OF COMMERCIAL FERTILIZERS. 


It is probably true that a large percentage of the farmers using com- 
mercial fertilizers are largely influenced in their selection of a particu- 
lar brand by the selling price, without giving due regard to the amount 
and kinds of plant food it contains. That,this is so is evidenced by the 
large number of low and medium grade fertilizers found on sale through- 
out the state. 

The particular value of a commercial fertilizer is to furnish to the 
growing crop the necessary elements of plant food, that is, nitrogen, 
phosphoric acid and petash, which the soil is no longer able to furnish 
in sufficient quantities. That fertilizer, then, which will supply the 
nitrogen, phosphoric acid and potash, in available forms, at the least 
cost per pound should be selected. It matters little under what name 
ibis “sold. _ 

For the purpose of studying more closely the variation in the com- 
position and cost per pound of the plant food elements, an arbitrary 
division has been made of complete fertilizers into four separate classes, 
based upon their commercial valuation; that is, the price at which the 
separate unmixed materials in one ton of fertilizer could be purchased 
for cash at retail in the larger fertilizer centers, such as Detroit and 
Chicago. 

Our. classification is as follows: 

1. Low-grade fertilizers, those having a commercial valuation of less 
than $16.00 a ton. 

2. Medium-grade fertilizers, those having a commercial valuation 
greater than $16.00 and less than $20.00 a ton. 

3. Medium high-grade fertilizers, those having a commercial valua- 
tion greater than $20.00 and less than $25.00 a ton. 

4. High-grade fertilizers, those having a commercial valuation greater 
than $25. 00 a ton. 

The 128 complete fertilizers analyzed are distributed among the four 
classes as follows 


ow Gnade, os eto id a err ee 29 or 23.6 per cent. 
Medium- BENICON, Sia rae ot 48 or 39. er 
Medium) high-erade......4..%..2. Deo ORL Oeker > woeeieten 
ERTS OME EL Ewe yt nn cans, hanes one Maneer Pave diel ease (ana) yeep nO 
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From these figures it will be seen that we are justified in saying that, 
of the complete fertilizers sold in this state during the present season, 
over 60 per cent were medium or low-grade in character. Only slightly 
more than one-sixth of the whcle number could be termed strictly high- 
grade. 

The following table shows the average amounts of nitrogen, available 
phosphoric acid and potash contained in the four different classes of 
complete fertilizer. 


In 100 pounds of fertilizer. 
| 
Class of fertilizer. Pounds of 
Pounds of available Pounds of Pounds ie 
nitrogen. phosphoric potash. ra 
acid. ‘ 
LION? {oeK0 NS Se Sane ae Se ot ee 1.16 7.14 1.66 9.96 
Wedidim= Trades. sara tect eee ke ood | 1.33 9.54 2.74 13.61 
Meditimmenigh=pradesacss mon chews sce eves 1.83 8.67 5.95 16.45 
ETAT A Crys ces tah rcs Mees oy Ske eel 2.74 9.88 8.11 20.73 


Studying this table we notice the following points: 

(1.) The percentage of available phosphoric acid is practically the 
same for all grades. 

(2.) The percentage of nitrogen and of potash increases in the higher 
grades. 

(5.) The total amount of plant-food in 100 pounds of fertilizer is 
greater in the higher grades. 

In the next table is given the average actual selling price and the 
average commercial valuation of each grade of fertilizer and the excess 
of the selling price over the commercial valuation. As the commercial 
valuation represents the average retail price of the separate, unmixed 
materials contained in one ton of fertilizer at the large fertilizer centers 
of the middle west, the excess of selling price above commercial valua- 
tion represents the cost of mixing, bagging, the freight, profits and cost 
of business. 

From a study of the following table we notice that the selling price 
varies considerably for any one grade of goods, and that this variation 
is entirely disproportionate to the value of the plant food. This dif- 
ference is less marked in the high-grade goods. The excess of selling 
price over commertial valuation is greater in low-grade and medium- 
grade fertilizers than in high-grade fertilizers, that is, the high-grade 
fertilizers sell on an average, nearer to their actual plant food value 
than do the low-grade goods. 
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Selling price and commercial valuation of different grades of fertilizers. 


SELLING PRICE, 


BOWES trteetncs ews Siewah oye itnee niche eoetiaiatcdale ene aisiorenel? 


15 OFS) DEY) RO ancthsl n-ne Mica COLNE OAD a cata cao Cane eee 


IMG ARSE a biome GOO OOOO UO lub bain ae. oaioe 


JOO ERI EAR nes ioc eens Oc GipiS UO Reres Slomwne 


18 AN ERT i eo een oeanrae at 100 Oieoe OES oeocEic 
VAIO A Et etecoreletsicte enc tatele one orev aaeten ee batehe ons 


DIFFERENCE BETWEEN 
COMMERCIAL 


SELLING PRICE / 
VALUATION. 


TEOW CS ther cre ehcronnisinwe cutioucn tice wenegebae teh clio each exsist nates 
18) (Ante acai etree Monee eda On toda 


AV CUAL Camtirs, sicverer ea visas batehone eiegeleaskeretonnstereusien at - 
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Cost of One Pound of Plant-Food in Different Grades. 


In the following table is shown the cost per pound to the purchaser 
of one pound of nitrogen, available phosphoric acid and potash in the 


different classes of fertilizers. 


Cost of one pound of plant-jood in different grades of fertilizers. 


COST OF ONE POUND OF NITROGEN. 


ETT PRESET Seer neytata cia etal «Mela Decree aaah shares 
AV CLARO acters ate onelewe tenes beh at's jester Mio ohtlenetetel emma 


COST OF ONE POUND OF AVAILABLE PHOS- 
PHORIC ACID. 


MEOW EStiejeci core ocr ote rsteicee sl sitoke Weve haan cree lees 

ELI SILOS ta apres Bee oe ee el ieee ee 

LANGE OR OS Gp I0.01.0 boc olod LOW noD Do oito Shoe 
COST OF ONE POUND OF POTASH. 

TSO WEBEL. Mt arenocsterer har siene Roonaan ie ene eveeeet eS 

RI SMOSH Ae tees ee a Ree chee le oes 
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Low grade. 
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bo 


Medium 
grade. 


Cents. 
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bo 


Medium 


high grade. 


Cents. 
20.4 
26.3 
23.6 
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A study of the above table brings out several very interesting facts: 
The cost of one pound of plant-food is greatest in the low-grade and 


lowest in the high-grade ferti 


lizers. 


The highest cost for nitrogen, 
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available phosphoric acid and potash in the high-grade fertilizers is not 
greater than the lowest cost for the same in the low-grade goods. The 
average price of nitrogen in the high-grade fertilizers is eight cents per 
pound cheaper than in the low-grade goods. The average price of phos- 
phorie acid and potash in the high-grade fertilizers is two cents per 
pound cheaper than in the low-grade goods. 

Thus it will be seen that more than ordinary attention should be given 
to the matter of purchasing commercial fertilizers if it is desired to 
obtain the plant-food at the lowest price per pound. 

The following are the names of the parties from whose stocks the 
samples appearing in this bulletin were drawn: 

Adair—C. H. Lipke. 

Adrian—W. R. Bradish, Cutler Dickerson Co., J. Bennet, C. C. Van- 
doren, Chas. Eayrs, Clifford Ayers. 

Almont—Frank Bishop, W. J. Merriam. 

Bangor—J. Walher. 

1. Moon, Robt. Binder. 

Benton Harbor—C, E. & C. H. Hilton, B. M. Nowlen Co. 
Blissfield—Continental Sugar Co., M. Wolverton. 
Butternut—Leon Richardson. 

Caro—John F. Seeley. 

Charlotte—F. C. Cobb & Co., Parker & McLaughlin. 
Cheboygan—N. B. Keeney & Son. 

Coldwater—W. C. Kempster, S. I. Treat & Son. 
Coloma—Rube Hazen, Wm. Stratton. 

Coopersville—Laug Bros., Reynolds Bros. 

Davison—W. H. Parks, O. K. Hathaway. 
Dearborn—Twork Bros. 

Deerfield—Frank Timmins. 

Detroit—Grandy Bros. 

Dowagiac—Wm. Fiero, C. Shull. 

John E. Monk, W. B. Haines, Chas. VanFleet, W. S. Wells. 
Eaton Rapids—W. E. Hale, J. E. Crane. 

Elm—George Wolfrom. 

Fillmore—J. Koop. 

Fremont—Dirk Kolk. 

Graafschap—Mulder & Brueker. 

Grand Haven—Spiedel & Swartz. 

Grand Rapids—Brown Seed Co., Jones Seed Co., Eagle Hide Co. 
Hand Station—John H. Lange, Peter Flaishaus. 

Harbor Springs—Chas. Fay. 

Hartford—J. C. McAlpine. 

Hillsdale—Wm. Cole, W. L. Kelley. 

Holland—H. Harrington, B. J. Albers, Groenewald & DeVries. 
Holly—J. C. Sheathelm, Joseph Robinson. 

Hudson—H. D. Atherton, W. D. Rhead. 

Ida—N. A. Weipert. 

Imlay City—Fairweather & Steele, C. S. Marshall. 
Inkster—A. L. Hanchett. 

Jackson—James Boland Fert. Co.. Isbell Seed Co. 
Jasper—Service & Vanmarter. 
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Kalamazoo—Kalamazoo Rendering & Fert. Co. 

Lansing—Artificial Stone Co., DuBois & Hughes, Briggs & Co. 

Lenawee Junction—G. H. Jones. 

Lenox—Ira Lovejoy, Farmers’ Elevator Co., Richmond Elevator Co. 

Manchester—Washtenaw Garden Co. ; 

Mason—Chas. Field, John Bullen. 

Maybee—W. L. Mack. 

Memphis—J. H. Day, F. G. Coburn. 

Milan—F. 8S. Olds, F. G. Hasley, Milton Hack. 

Mt. Clemens—W. H. Chapman. 

Mt. Pleasant—John N. Tucker. 

Muskegon—John Stegink, J. E. Marvin. 

Napoleon—Sigmond Bros. 

North Branch—FE. & V. E. Simmons. 

Palmyra—P. P. Cook. 

Petersburg—H. A. Logan, Clark J. Cilley. 

Pittsford—Carl & Childs. 

Port Huron—M. H. Baldwin. 

Quincy—Turner & Hoover. 

Raisin Center—F, V. Judson. 

Reading—Wm. Cahaw, E. Van Sickel. 

Redford—Hugh Houk, C. A. Lasher, Albert David. 

Ridgeway—Harry Wood. 

Romeo—Bradley & Chubb. 

Royal Oak—Peter Backer. 

Saginaw—Stingel Bros. 

St. Clair—Geo. C. Solis. 

St. Joseph—E. Burton. 

St. Louis—Frank Obrey. 

Smiths Creek—Lewis Brill. 

Springport—J. H. Hammill & Co. 

Strasburg—C. W. Rau. 

Swartz Creek—N. Burleson. 

Taylor Center—August Boelter. 

Tecumseh—Brown & Co., Slayton & Son. 

Utica—A. R. Hon, Church & Church. 

Vassar—W. G. Lewis. 

Vreeland—J. Van Heilzma. 

Warren—F.. A. Reddick, Peter Wolff. 

Washington—P. P. Andrews, J. F. Dunburger. 

Waterford—Wm. R. King. 

Zeeland—D. Hunderman, Haan & Hungerink, Henry Scholten, Isaae 
VanDyke Co. 
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Results of analyses of commercial fertilizers 
Pe ; 
ey 
Ze Manufacturer. Trade Name, 
ae 
se 
= 
1786 | The American Agricultural Chemical Co.........:| Bradley’s Alkaline Bone and Potash.. 
1662 | The American Agricultural Chemical Co..........| Bradley’s B. D. Sea Fowl Guano...... 
1668 | The American Agricultural Chemical Co..........| Bradley's Dissolved Bone with Potash. . 
1828 | The American Agricultural Chemical Co..........| Bradley’s Dissolved Bone with Potash. . 
1664 | The American Agricultural Chemical Co..........| Bradley’s Soluble Dissolved Bone.... 
1663 | The American Agricultural Chemical Co..........| Bradley’s Special Potash Fertilizer... . 
1665 | The American Agricultural Chemical Co..........| Crocker’s Ammoniated Wheat and Corn 
Phosphate sain oe eter eee 
1796 | The American Agricultural Chemical Co..........| Crocker’s Dissolved Bone and Potash. . 
1787 | The American Agricultural Chemical Co..........| Crocker’s General Crop Phosphate... . 
1667 | The American Agricultural Chemical Co..........| Crocker’s New Rival Ammoniated 
Superphosphates--.eaen os ocene eee 
1666 | The American Agricultural Chemical Co..........| Crocker’s Universal Grain Grower.... 
2S | Sees ESR ae on ee ee vend 
*1811 | The American Agricultural Chemical Co......... | HinesGround! ‘Bonesjyeeseeeee seen eee 
1669 | The American Agricultural Chemical Co..........| High Grade Garden and Vegetable 
Hertilizers 4. ae eee ce teenie 
1670 | The American Agricultural Chemical Co....... | Michigan Ten Per Cent Potash Fer- 
OIE 72) Peni Iern oboe cin cevehcc tia. 274 
1671 | The American Agricultural Chemical Co......... | New York State Special............. 


*Manufacturers’ sample. 
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for 1908, expressed in pounds in one hundred. a 
Phosphoric acid. 
: Potash 
Nitrogen. = soluble in 
water, 
Available. Insoluble. Total. 
CIREC Toe cob epe|faonbac ooo clone 11 1 12 9 
BOUT Casters ete ioe lstetevareter tacts LG 1.54 13.15 ie teal 
@laime dae es. 2.06 oie Mead ia beta ana te Cerne A 1.50 
OUNCE ye scteue ces. seers 2.19 9.81 1.04 10.85 1.49 
Claimed t= Sea. s Te OO War ae ee “Syme ee eo | etree hetemnc ss: teas) 10 
JNoyehaGloe 56 cicero 1.14 9.66 1.29 10.95 1.86 
Claimedmearscen os.o6 1.00 Sit 3 eee v linake mre 10 2 
PL OUMGiAs on Nesey niece 1.16 9.26 1-22 10.48 2.00 
(CleNin aaa ls as ates eeepc meee ene) Bachata 14 D5 IN, |Res uese, sae 
TEC UTOWG [CO aes ere lene eer fi 13.64 2.34 TS 98" Tul shea ene 
| ee SS eee SS eee 
| 

Claimed one. on: 0.82 8 lees ae Pa sd eee 10 3 
LROWUNCE SS oa moe 1.04 9.62 1.23 10.85 2.86 
Claimed emai PLO) Soe Pe Pal Bie recess 9 1.50 
HOUMGE eiaas fame 2°29 10.21 1.04 S25: 1.50 
Claimed sc 5 tesla sletoe OM BE, RAE ES ares, et ase para ote: 12 2, 
ROUGE Pah ay.c allleraucean nah otekeeeieriiens lileeiil 1.64 1 2E9O5 2.03 
Claimed)... sok 0.82 Lips Sore d me. COT EE. Laer ae ee rr, i 
LEG) OTC bs Soe esc Ae 0.93 8.05 1.50 9.55 105 
Claimed.......... 1.23 a) Cah eben Ree ae 10 2 
JRC! Sous eee ance 1643} 10.78 1202 11.80 2205 
@laimedise es ee 0.82 Se eet a-Si Rebecneg teres ALE 9 
OUNCE See ere 0.95 9.64 1.29 10.93 2.24 
Claimed ernie DEN AG IRI ae oe Ee ee oR eormeA UR Car ac RE Rs ya Taiz Svstel rest gy rectal Weg At Seas ll tear,» Rec eae am 
Found 2 SOMME ore Sra S ots share epeka ting tek erences 2EEGO ANS kite certs 
Glaimedueeee ee 2.00 che a) Sliced Ba RL AN oily Aina a ilo 5 
LROVOHAKC AS Mis g eke eet coe 2.60 9.09 1.39 10.48 5.40 
Claimedis ya...) 0.82 (Gilad eal NSH S Acs ch etek tote of 10 
oun Gites sees eeroe 0.87 Seo 0.84 (othr 10.67 
Glaimed)s.. 00... 0.82 A emis BA fy il hake eee aie ae Reger 10 3 
ROUT Cee ee: 1.14 9.40 1.20 10.60 2.87 
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Results of analyses of commercial fertilizers 


Laboratory 
number 


1673 


1674 


1675 


1676 


#1813 


1678 


1679 


1680 


1681 


Manufacturer. 


| 
| 


The American Agricultural Chemical Co......... ‘i 


The American Agricultural Chemical Co.......... 


The American Agricultural Chemical. Co......... 


The American Agricultural Chemical Co.......... 


| 
The American Agricultural Chemical Co..........| 


The American Agricultural Chemical Co......... 


| 
| 
| 
| 


| 


Trade Name, 


New York St 


Bradley’s Niagara Phosphate 


ate sSpeciale (a5 ashieeee 


| Niagara Dissolved Bone and Potash. . 


| 5 5 
| Niagara Grain and Grass Grower..... 


Niagara Potato and Vegetable Fertilizer 


.| Niagara Wheat and Corn Producer.... 


Armour: Hertilizen WOrkSW-nics ssc cress see laer sisi sae ons AN SOla Deca bs sal Secn yo aa opel pee ree 

ATIMOMT EL eTUUIZeTA WiOLKS ie. o.tceerarereretsiers mina sieusis ee Ammoniated Bone with Potash...... 
ATMOUTEHETEUIZET MW OLKS cee lererie eicitic eons peienes Banner Bran eae cle seve, lege belo eeesaaene 
— 
ATIMOURE Erol ZeraswiOLKS= sis citeiieioc eee ee ei | Bone, Bloodsand, Potash... eee 
EERE EY 2 ———————-— = 
ATMOUT SHELtuiZera WiOLES sane atchane ceieha) aisle earn Bone, Blood and) Potash... eee 

1 

ATMTOUT VR CrUIZETPNVOL SS octfarseic a cede ac seieeis ei eue reel Bones Mealy yeussitacrcera vache eee ate 

ATMOun AHentMiZermWiOnKS amniotic cas oles -eeasoalte Crop“Groweres. etadere sae ee ee 
ATMOUTPHELHIZETMVVOEKS sic tate gc.ccf ares wiclern Bie ors Fruit and Root Crop Special........ 
ATMOUL SEELEMIZET MW OLS Weieees) ss coe rele « sieleteisrae Grain SGrower scowl cae eek ern ere 


*Manufacturers “sample. 
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for 1908, expressed in pounds in one hundred.—Con. 
Phosphorie acid. 
Potash 
Nitrogen. SS soluble in 
water. 
Available. Insoluble. Total. 
Claimed.......... 0.82 eA eT Papeenty ae ee 10 3 
HOUM Eso e n eyencs 0.93 9.61 1.29 10.90 3.50 
Claimed i525 5.2: 0.82 aap a Wie bell eh OR eae 8 1.00 
Found 0.84 8.41 1.44 9.85 1.04 
Glaimedrmstrceteen 2 |e ae 10 1 11 2 
FR OUTIGR Gi as fete staal hh ae mee atest 120 1,55 LZ ao 2.43 
Claimedee a. . waren 0.82 Oe || Sho means eer ote 8 1 
ROUM eee TATE heal 8.02 1-23 9.25 1.05 
Claimed eat sea 2.06 Stn By lence 10 3 
Found PAB} 9.61 0.74 10.35 3.14 
Claimedsc4 <.2 ca 1.23 OSS. sie el TRS. nictousre ee 10 2 
Found 124 10.61 1552 12-13 1.91 
Claimed? 22 . aa 2.88 LSU echctp icy ie Sree ON elle es 10 4 
HOUNG a y-2) aie Sal, 8.46 Sie 1(7/ GS 4.99 
Giaimedenan seen: 2.47 (aT a ee Fie lps pee ye soe 8 2 
Found. QT: 6.55 2.40 8.95 1.50 
Cleiiansole Ne sbeebs acco Con uosee 10 0.50 10.50 8 
ROUMITCES siasn sari merger call eos ete ellie 3 10.86 0.19 11.05 8.96 
@laimeds . zo.2). 25: 4.11 ee ear tla taateaeest cease cena 10 
Found 3.81 11.68 2.10 13.78 5.82 
Claimed .«..-..... Aralel Cech el Sete ee Baer ee oh 10 7 
Found. sade 11.80 2.00 13.80 6.78 
@laimed! i 4 aecen cts DIANA Ory epee a reste Me vals seit = iota shane te, eh meena DAF er eee eee 
Found DEAL OP al lag: Se A Ne oe PN ea te eRe ae D82'90o>: wicca Reem 
@iaimed) setae 1.23 Beer iat ieee || ence chnce as see 10 
Found 1.45 8.44 1.81 10.25 2.62 
@Claimedi as -ene ee 1.65 tc NL a nl | 5 ete ae 10 
Found... 1.84 8.01 3.34 11a 26355 6.38 
Claimed.......... 1.65 2 10 * 
ound... ea a 8.10 2.88 10.98 2.46 
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Laboratory 
number 


— 
lor} 
co 
wo 


1682 


1715 


1684 


1685 


1686 


1689 


1699 


1691 


1692 


1831 


1693 


1694 


Armour 


Armour 


Armour 


Armour 


Armour 


Armour 


Armour 


Armour 


Armour 


Armour 


Armour 


Bash Fertilizer Company 


Bash Fertilizer Company 


FVODETU WINGED ene relstorereey one fuses elses ol a east 
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Manufacturer. 


HETITIEETINVOLKSt= se ene eee mick 


Mentilizere WOLKS! sca ck eral eee ote 


MErtihizerMWOLKSase cise ee cee 


Herolizer WOLrkSi eee oe ene 


Hertilizer= WOLDS ear eettee ada. 


BertiizeTesWOLKS-<o1-52 seine olen ielens 


HenblizerawWOrksis. 2a eer Gree 


IBELbINZETWIOLKS ..c.2k. ors Citsseie. seek eens 


Bertilizer:WOrks 4... tcc nee ee 


Rertilizerns WOLKSpas) ciscet cei eects 


Hergilizen  WOLKS Pane <r ecystioers erie 


Results of analyses of commercial fertilizers 


Trade Name, 
eit High Grade sPotato.s e555 
Seat yt Se German-Kainit:5..2. + os... 2 eee 
| 
Sean | Muriate tof Potash’). soe) 
terse | Nitrate: of eSoda5/ 490. 5 eee 
Ser Se | Sulphatevof *Potash=..5-> -- oo eee ote 
| 
Raa | Phosphate and) Potash...).2-. nine 
Neneh te Raw Bone Mealeie2a.22. eee 
Sevsaiais | ‘Star Phosphate: 355 20 028 a eee 
Caney Steamed Bone Meal................. 
tea Sugar Beet) Speciala. an... .0 ee ee 
ae ee Wheat, Corn and Oats Special........ 
See ee Bash’s Ideal Grain Grower.......... 
......| Bash’s Ideal Grain Grower.......... 
asians | Blood and Bone Fertilizer............ 


eerie | Blackman General Crop Fertilizer... . 
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for 1908, expressed in pounds in one hundred.—Con. 


eee we est aa 3 
Phosphoric acid. 
| Potash 
Nitrogens! }, ja a a he SOLU earn 
water. 
Available. Insoluble. Total 

Glaimedissr.42.4 1.65 | Seen ei (cena ana ny 10 | 10 
Found 1.79 | 9.03 0.42 9.45 13.70 
GHEsaAols Gare Sod bll>o oxo oes ooe lSocodaanan ato olodompohose Ue rAlispeoueoe bioow oo 12 
JNOWING HeG ese o ome Tale on Obie be SS ARM nS COO Se hb srorcichoib 6 cieabno, ola Ro eis 0 Diese oc Od bir 12.48 
Caimi aan ee ah sarc leer ae orate wie Peter er cairade tes Peneaes|destiatraisears, suc menct Musil bets, ciPaen yeaa Sata Sa | 48 
LDOYOIG ern Be Ore lors sc Gre catia, Chall lo Hai Bititegs Geo amo || aCe hoes Gimeta rs Loran mics cubed Utd | 56.50 
Claimed? ais. s- - 15.63 | Eee af shote car Soe stin|kisbeneel-see eta isan aca [Retimgay cUsecte ok om loicaya el hae Sales seh eee 
Found.. 15.58 Roto dceesaaoom|loadvesnoohacoellsoartaeSteG aH SlloocoWedy eee ho 5 
Claimed.......... bE IRA Tac, NSN Me RO LIN EN Ree LORIN Sc ws Ny A 49 
TBC ULE YG bP ae Somers gina] UNO et oats ne a UA eS Re eR Pace all (ot ie OR ed cael atl ag Sete ob be rote 48.38 
Wlanirnie Gere co ciltecate ole Sic detegine cee TOD BRE Neal | Sb Aeonciara cee ete 2 2 
PELOUATT CL ete eee ea tit [Paver eeomere remelieceiton oe 11.42 0.66 12.08 1.96 
Claimedh se 245.25 Sr OMe tty eeceteticl atic ts, corel at aie eee bats 22 | sas aaeite eta eae 
HOU Gao oe ee SO Wiebe | ony ae eae eae feces acca ert P35 ye) 0 aiid peta a ates ee 
Claim div: ce cstey toe seess ro ticeceesiare 11g Nea allel irante Gem meecretaee es a 18 Tetarse mie So Sucid om od 
FOUN as SHED oe Re eRe os ey oye 14.74 0.46 15.20 ||. Bele Shee eee eee 
Claimedis:. 222 .5.- WA OS Se ON e sera corte eentes ada. eyeetenel ts stecae are 20 el |e eee 
HOUT eo eee TAG Sie al srepete No ree Cornel oe cceion es naan 20583" eos = eee 
Claimed iepenniti. 0.82 (aaah || heel Dae AreMR MG Sct nF 10 4 
BOUNC eens anes 1.19 10.51 0.24 LOMO 4.04 
Claimed eee 0.82 ee Lid va 8 ern croton Gen een 10 1 
HOuUndEY Speen 1.54 9.55 le23 10.78 2.62 
Claimedis a. mets 1.60 8 1 9 2 
HOunG eee ec. 1.29 8.60 0.45 9.05 1.87 
Claimederrs sisi 1.60 8 1 9 2 
Moundin einen tier. 1.42 7.36 0.42 7.78 13% 
Claimedian a. cee Die ak ea lee Mehreie ek See tthniit lteacee ator oe eds ae abe ean ly hae ead EN cA cs 5 
Houma ees or 5.20 Bs Site Ciies ae esl I ee eee eae ed 1930" 1 Wy. eae eee 
@laimediariy 2 Oe MN Ay ara ieara c ch lace ia avev (cade Gels taberees a 125 
HOWUNGR seis tee 2.73 8.77 6.53 15.30 pala 
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Resulis of analyses of commercial fertilizers 


| 


Laboratory 
number 


— 
for) 
co 
or 


1832 


1697 


1698 


1699 


1701 


1854 


E. Burton 


The Buffalo 


The Buffalo 


Buffalo 


Bufialo 


The Buffalo 


The Buffalo 


The Buffalo 


The Buffalo 


Buffalo 


The 


The Buffalo 


The Buffalo 


The Buffalo 


Manufacturer. 


Fertilizer Co 


Fertilizer Co 


Fertilizer Co 


Fertilizer Co 


Fertilizer Co 


Fertilizer Co 


Fertilizer Co 


Fertilizer Co 


Fertilizer Co 


Fertilizer Co 


James Bolan Hertilizer Wiorks..2. . 2 ci. 2c) oe or 


James Bolan Fertilizer Works.................0- 


WME G eee wie c © 0 els © wv, we cee ule 0 Bien 0.66 a8 ev ees 


Trade Name, 


Blackman Brand Sugar Beet, Onion and 
PotatO.c.ie s+ eae eee hoe ee 


Blackman Brand Sugar Beet, Onion and 
POGAT ON oie) Siteias sel eeied Ree 


Ammoniated Bone Black.............. 


Bone™Mealscc: oc soe otto nee ees 


Celery and Potato Special............ 


Celery and Potato Special............ 


Farmers eae aisvave ghia bes heheastase. ne eee rea 
Garden Truck RRs Aree MPR ES ee, 
Gardens /Tiruchks-wiasare os Sater ee 
Muriate ‘of Potash... aase - > oer ne ie 
Ohio and Michigan Special. . acme 
Generale Crops sacer etcis arene ag 
General) Crop ices ooo otto eunreneeeens 
Soluble Bone tra enters etter ttle 


EXPERIMENT STATION BULLETINS. 197 
jor 1908, expressed in pounds in one hundred.—Con. 
Phosphorie acid. 
Potash 
Nitrogen. a soluble in 
; water. 
Available. Insoluble. Total. 
Claimed... 5. 2... DO Pine Soak | erty Sf Che. Stace | ake are cea eo 3 
HOMIE Se enatsere sar 2.60 10.02 6.78 16.89 2.22 
| Sateen Score Sh | Ra a 
Claimed tess. cc oes Des Oi Romer Key Be et en Porat eM eI ey ee att one OE 10 3 
Found 2.50 10.12 7.46 17.58 2.34 
@laintedGy avs sees: Bin UMM Olne | arch Cota megan ews Ae oases ello 0.36 
Found Ab eH eel iereaigs cs ah Nea eal tet eel nee ee Me eos 13.43 0.21 
fe Wee al ee 
Claimed?5.,-5.-- 1.23 Ce ke en elhsed a ait nya | 9 2.59 
Found 1.16 10.72 1.38 12.10 3.13 
Claimed)... 44.482... DAB, Esai tes ie leat Maar ee ko AI a PN [2 ioe ch cot | eee eee ae 
Found...... Se OSes ll aieme Bic ra ter meas (mean apenas ae | = = 80.85 2.2.5.0 ee. 
Claimed.......... 1.64 8 [Be arrest n ou sy eaten te 9 10 
Found | 1.98 8.97 | 1.43 10.40 6.92 
Claimed. .<....... 1.64 See Se ae ati ce eee oe le eg eatery 
Found 2 106: ijiteesat 1.79 330%) §.01 
Claimed) | 0.82 8 ee mato cat eal 9 5 
IaovshaKel oe AS 0.91 9.94 1.34 | 11.28 6.27 
if | 
; | ie | 
Claimed= es -ee ee 3e28 8 eves Ree ents 3 | 9 | 
Found...... Saou TOT | 1.40 | 11-55 5.38 
| 2 eek balednege 
Claimedher sere 3.28 Shs ee uli < Migs ean red ee 9 7 
Bound?:.. 22 3.16 9.75 1ABy 11.07 | 7.41 
L 7 a 26a 
ClaliMed EMMA NRE hie ch Salo tk) gee a te arate eed ae REUSE Pare tee 48 
1 SRCG DIX Lae ar ae gs IR I a den OL ne ea mee nay 48.76 
Claimedre ee 0.82 TO ene ea aate ire pavers meee is 11 1 
Found 0.76 10.75 1.05 11.80 2.49 
Kats, natal alate fees 
Claims de 2 erseteegal ors a Sees eases 1 10° 3 
OUNCE aay cre. catenl Pe Rene eee 11.04 1.74 12.78 yes ly 
Claimed yg eee aae lle earcaeei eee tee 2 10 3 
[ROUTLCUE, pees Aes nese totes: cae eee ee 11.01 1.69 12.70 2.82 
Claimed Oy pepper cee eatrea oe: 1 Ae hee Piglltereee Wotr a tern Hcy 15 Fe wy oe See eee 
HMOUTIG Ree etic seen rea eons 14.11 2.92 0 fe OFS ame tee Goce cc. 
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Results of analyses of commercial! fertilizers 


Laboratory 
number 


= 
x 
i=) 
for) 


“1711 


1826 


1712 


1707 


1708 


1709 


1835 


1716 


1789 


1836 


Manufacturer. Trade Name. 
ihhewButtalowbentilizen’ COme. crc 3 sthete oe -tersieyerrerere Yorks State~ Specials scission 
Chicago Pertilizer ACO worse tevelo.~ custo wisra sere vars etaler ets vale Bone, Blood and Potash............. 
Chica ombertilizer CO ss ay.tertac ears loseia sielaetasiels are PotashuSpecialln..06 202) acmicceeeoee 
Chicago shertilizer? CO). cee cers sii eilecansde sts ee oles Potato, Truck and Tobacco.......-... 
ChicaeOmNerpiliZer dor conan. uieterwacct ne slerotnehcieys sss Wheat and Corn Special............ a 
Cincinnatimenosphatey Comsat cise cies lel ae Capital Cerealas > 4..:-.% asc as sehen 

| 
Cincinnati®=ehosphate (Cove cntaciasies wie el «scr. ele Capital Dissolved Bone.............- 
Cincinnati Jen osphate uCO seme acieieisier eieker ior weislen at Capital Grain and Grass Grower...... 
GD Rie AN eet es 
CincinnatiehosphatesCon. nei eitee oes eee Capital Tobacco, Potato and Beet 
Grower ee 
Cineinnatieehosphaten!COrecmi-)s t-te saieistede cle ...| Capital Tobacco, Potato and Beet 
GROWER vais a2 ras Sree ore rear 
Cincinnati Phosphate Co.-........-:-......:.... Capital Truck and) TobaccOss. ose 
1 — 
CincinnatioPhosphater Conn. 2. tate: acy repeat ne Capital Wheat Grower...........°... 
DHA eee Oyen opiehyeates 5 4ogaacosge aeacs toes ae Darling’s Acid Phosphate............ 
DEAE? ee OF Coy oy HCO paar cia Ou amet oa oe on ccs 6 BiesPotashis Brand) enews ct ieist ieeiaratcne 
IDENMuieEA cs (Oroymhomhyooodocbonereontdoad due onsouad Big) Potash Brande eye ietaaerner 


EXPERIMENT STATION BULLETINS. 199 
for 1908, expressed in pounds in one hundred.—Con. 
Phosphoric acid. 
Potash 
Nitrogen. — soluble in 
water. 
Available. Insoluble.’ Total. 
Claimed’... e.45ee AGA eRe Pal BO Uae eg ee Ae arattaye aes nctenats 10 & 
i} OVO S 4 wie. pare orc 1.80 10.89 0.91 11.80 1 O26 
Claimed fst ee 1.20 ogee aevnnis etic 10 2 
INtoywiaKel ye Seg AeA ee 1-35 10.51 0.99 11.50 ZOO 
Clarmedb eases. ae 0.82 Bt Ie cng llhen. Seuapeeance Sere op Neve ly ceeteme wr ered Ae 4 
Found..... 0.96 9.23 1.85 11.08 5.01 
Claimedee ss. s.s-| 1.64 Bh tee ey ence eee ees 10 4 
Found 1.90 10.00 0.68 10.68 SG 
Claimedhiaty waa 0.82 (OR ok eI | Me INCLE en aN, 9 1 
Hoan 32 0.98 8.78 1.60 10.838 See 
coe | 
Claimed ene. cen 0.89 tl gee Seige 9) | Cesc tyarctced mac 1 
HOUNG esc hae ee 1.00 8.71 1.49 10.20 1.87 
ClaimedGyr 244 bell eee ae VOPR. EOE scree tear teks lek 
BOUT ce. ee alhas a ae eon re 10.72 1.28 12 4.04 
Die age eae, = 
Claimed-ar ee nee 1 8 1 2 
Found.... eit 10.03 0.75 10.78 21g 
Claimed!7.2 4. 0.8) (anes Seb eter Chen ians eral sic .o\b ores tice chia Gio 4 
Found.... 0.86 8.54 UPA 9.75 3.74 
Clainied sansa ee 0.80 Bit Sada San | elo ead cee coal a ee Ce ae 4 
HOUNGe eer ae 0.94 9.89 0.97 10.36 4.01 
Glaimed mses neer 1.69 Gi peter ee tates ee ercpeecr a 6 
Hounds a4: 1.33 9.22 0.73 9.95 4.99 
Claiime dart trav hee valle ance eeeeescwrs 12 | te |e eerie ate nisl |e so Ob. o cre sec 
HOULTI Leha ees, Sey ate hey) Scr nite nT USLeil| 2.34 15:66: t|Rsercra ceo eo peeciere 
Claimed cee ee ee oe Oe eee cai cee aias curls yap sill Slee Meas caw ct RENN elle tect en 
OMI Ge ae, weds ects Ae ce Are eee ae Wal Sys} 0.35 DO! ulyaete Fase, cee teas 
Claimedeessneee ac 1223 CoE Aiba Bees? pl Were eae een pe wcll 10 10 
Found 1.26 9.65 2.65 12.30 9.87 
Claimedkieer ens AISI 2 See ew |e Ss eth eH ll Page ots calls ste alin eos 10 10 
BOUT egevy een eee 1.56 10.06 1.94 12 10.11 
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Laboratory 
number 


= 
yj 
= 
No} 


1718 


1720 | 


1808 


1799 


Darling & 
Darling & 


Darling & 


Darli:g & 


Darlin 


09 
& 


\ 


Darling & 


Darling & 


Darling & 


Darling & 


Results 


Manufacturer. 


Company 


Company 


Company 


Company 


Company 


cy 


Company 


Company 


Company 


Company....... 


Grand Rapids Glue Co.......... ‘See: 


| Grange Fertilizer Co 


Grange, (Pertilizens@ Gs: seein eo nee ae 


GyAN ees VeTwIiZeraWOO wa wk ones os < Satedoel a een ees 


Grange Fertilizer Co 


Grange Fertilizer Co 


of analyses of commercial fertilizers 


Trade Name. 


Dariing’s Chicago Brand. .:..7.2.5 -e- 


Darling’s Farmers’ Favorite Brand. 


Darling’s General Crop Brand........ 


Darling’s Pure Bone and Potash...... 


Darling’s Pure Ground Bone.......... 


Darling’s Sure Winner Brand........ 


| Darling’s Vegetable and Lawn Fer- 


PLIZET Sas SA ee ante oooh hake ote crepe 


Darling’s Vegetable and Lawn Fer- 
TIEZED Ss SOR ic a ore eon Eee 


Darling’s Western Brand............. 


Gand: (Rapids. cia%s..cmcss ee eee eee 


Michigan Grange ‘ll Crops-Special.... 


Michigan Grange Complete Manure.... 


Michigan Grange Corn, Oats and Grass 
Pertilizers.c.Suo. ache Sac ae ee Be 


Michigan Grange Potato and Vegetable 
Hertilizery ccc Seis nee ema de 


Michigan Grange Wheat Fertilizer. . 


*Manufacturers’ sample. 


Claimed seen 3 


oa 


EXPERIMENT STATION BULLETINS. 201 
for 1908, expressed in pounds in one hundred.—Con. 
; ars 
| Phosphoric acid. 
: : Potash 
Nitrogen. soluble in 
water, 
Available. Insoluble. Total. : 
kA oyoy A | ch oat, eee eles oie cere rE As 10 2 
1.97 10.65 2.33 12.98 328 
fee ute 
2.47 Oi cet seated tea nave eatamecrn cee 10 4 
2.65 9.78 3.65 13.43 4.68 
0.82 Sir ee ee sell Mons mcr ra toatetesoe 10 6 
0.94 9.64 iiealts, 10.80 Wale, 
PN LG Ia Se ale ce LS Meh ta es Pehl hss ep ets cael cae 20.15 6 
i TAY) Ce lbs teas aR eee eckiaeated| te Saree BES a pare 23.92 6.34 
Pyke de os Nal las Bsr Pepe ai See a ee con ZEA. 9 een ell ee eae ea rae 
ASST tea Minis Sie hee ee tok ota eet | Oe acre ORS ar aerate a Wea: Yael an ct Gis e.ciry 
0.82 SR lee tic |i Mole aie ate 10 | 3 
0.90 8.96 1.24 10.20 | 3.15 
EA Set Se 
Siri) Binge ie Saas tec eRe eee: 9 rf 
2.94 10.67 0.46 ates? 6.26 
Bias 0) ESS ah ots Wir (tienen: Rear 9 7 
3.65 9.59 0.36 9.95 8.06 
0.41 TENS a et aa) || eC Dako i De 9 0.50 
0.49 10.64 0.46 11.10 0.73 
2 8 15 1 
2.88 8.62 11.48 26.10 0.46 
1.00 LAR see rll Ly gor Gti tr 10 2 
1.19 9.44 1.41 10.85 2.00 
0.82 t 1 8 1 
1.04 8.04 1.74 9.78 1.93 
1.64 fois Me rae ou RRO ial fersecrc tito ets Le 2 
1.74 - 9 69 1.46 ities) PLO 
0.85 fe ets eet saan al eee Che Bane aR 9 4 
iat! 9.42 Pac lki| ib Retoys 4.09 
1 
aap eine ease Sle eorepec 14 ae Saeco To nt ares 
aie siete: one teen one ale 14.71 2.29 17.00 Re Rtas hos 
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Results 


of analyses of commercial fertilizers 


Laboratory 
number. 


*1816 


1732 


1733 


*1817 


1735 


1734 


1737 


Grange Fertilizer Co 


Hirsh, Stein 


The 


The 


The 


The 


The 


The 


The 


The 


Kalamazoo Rendering and Fertilizer Co 


Michigan 


Michigan 


Michigan 


Michigan 


Jarecki 
Jarecki 
Jarecki 
Jarecki 
Jarecki 
Jarecki 
J apes 


Jarecki 


Manufacturer. 


Chemical 


Chemical 


Chemical 


Chemical 


Chemical 


Chemical 


Chemical 


Chemical 


Carbon Works 


@ambGOnyeWiOrksive sere ois es eye le Fae beste chee: 


Carbon Works 


Trade Name. 


| Michigan Grange Wheat Fertilizer with 


Potash 


Calumet Brand Grain Grower......... 


C. O. D. Phosphate 


Fish and Potash, Potato and Tobacco 
Food 


Special Sugar Beet Grower 


Square Brand Phosphate and Potash. 


Tobacco and Truck Grower 


Kazoo Bertilizersc.) ste octsies cetaeieieions 


Banner Dissolved Bone 


Homestead Bone Black Fertilizer.... 


Homestead A. I. Potash Fer ilizer.... 


Homestead High Grade Garden and 
Vegetable Fertilizer 


*Manufacturers’ sample. 


/ 
EXPERIMENT STATION BULLETINS. 203 
for 1908, expressed in pounds in one hundred.—Con. 
Phosphoric acid. 
Potash 
Nitrogen. soluble in 
water. 
Available. Insoluble. Total. 
| | 
Glaimiledhpek sats Ac le area tence DO ie or lirieke Seen tare 11 2 
FROWMTLG MM frachahs cteteroreacs|kelenseens xesr- Pe re 11.42 1.80 13 22.2 2.04 
Clatmedia sieae eh oe 1.60 8 1 9 | 2 . 
Found 2.46 8.68 0.53 9.21 2.10 \ 
= ete ier ti | 
Claimed he 2 | en ts etre 12 | DS ah WR Se Pst et ae 
LRU ae uy a ES Meta ean hrs ae a i 12-27 Pd (GH) PAGO Ie ecetalemen dct cern 
— ———————— a a — 
i | 
@latmiede iiem..4-.: 0.83 Shares pakniy Willaca tans ctelctincaa ya oveke | 9 4 
Found : 0.94 9.00 1.88 10.88 4.06 
eee casein = a | iu us 
Claimed aks LS Rees tie St fee male okie eae knots 9 2.50 
Found. 1.24 9.69 1.51 20) 2.80 
Claimed) ete ae ee 0.83 Cree si sullen 6 or pene oehe, Sbehete or tite 8 1 
HOU Ge le)egones 0.93 8.38 1.42 9.80 1.72 
Clainredeye cose 1.04 | Stan AM reacts aa 9 2 
Found DeTOy em 9.08 | 105), | 10.13 2.02 
| | 
@laimed@e eee 0.83 8 Tradigegdeteadiavses can Se Ra ee an 4 
Found 0.88 7.90 Pas) 10.05 3.90 
Claimed hae ctcrne Lael citar craves oeee. 10 iL ital 2 
IROUAT Chisperee ogee, Wet eee || aycearicus seven see psee ees | 10.98 37 12.70 2.10 
| —_--——-—. 
Claimedietvertavatiek 1.66 (ieee Rue (LAs Rene ei ciia) erp laistnians, sinos 6 
Found 2.06 | 6.94 0.84 7.78 6.85 
Clarmeda eae eae 3.00 2, 10 12 4.50 
Found 2.95 2.94 (ajqe331 9.25 5.79 
| 
(Gy Ee ha aye Re tet al ee nen ar tee 34 1 BD 22 eilge 41) ener renin ote 
LEO UO eens cs clin cars ercrab ns oS eae 35.24 0.21 SOLAS lIbecoceberetasutee yee 
Claimed hye 2.06 Si hy ema yt ek as tae 9 1.50 
Moumndye ee ee 2.26 | 9.92 0.81 10.73 150 
Claimediryn eee 0.82 SP meee ade Nomi lsat owa lo spar rks eee 10 3 
Found 0.86 9.10 1.60 10.70 in ley 
Claimed eee eee 2.06 A ee Ge. Aad aie cater’ KO tS MPAs ISI cf ec 5 
Found 2.04 9.78 0.90 10.68 5.08 
! 
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Results 


of analyses of commercial fertilizers 


Laboratory 
number 


— 
~I 
ww 
@ 


1740 


1741 


1736 


1742 


1745 


1799 


1744 


Michigan 


Michigan 


Michigan 


Michigan 


Michigan 


Michigan 


Michigan 


Michigan 


North 


North 


North 


North 


North 


North 


North 


Western 


Western 


Western 


Western 


Western 


Western 


Western 


Carbon 


Carbon 


Carbon 


Carbon 


Carbon 


Carbon 


Carbon 


Carbon 


Manufacturer. 


Fertilizing 


Fertilizing 


Fertilizing 


Fertilizing 


Fertilizing 


Fertilizing 


Fertilizing 


Trade Name. 


Homestead Ten Per Cent Potash Manure 
Homestead Special Beet Fertilizer..... 


Homestead Sugar Beet Fertilizer...... 


Pure Animal Bone and Potash........ 


| Red Line Complete Manure.......... 


Red “Line Phosphates...) eee 


| Red Line Phosphate with Potash...... 


Wolverine Phosphate....05-: --ecseee 


Acidulated Bone and Potash.......... 


Garden City Superphosphate......... 


Horse Shoe Corn and Wheat Grower.. 


Horse Shoe High Grade Vegetable 
Hertilizer x. <.ss-es Se bbs eal ee 


| Horse Shoe Sugar Beet Fertilizer...... 


Horse Shoe Special Onion and Vegetable 


Manuresiecwenrc so Sek bole Sik lee 


EXPERIMENT STATION BULLETINS. 205 
for 1908, expressed in pounds in one hundred.—Con. 
Phosphoric acid. 
Potash 
Nitrogen. soluble in 
water. 
Available. Insoluble. Total. 
(Cikwocevexslemn tn aiar ais 0.82 yi me alek a ofl Ucatars, elccaey Sire Rais a 
Found 1.07 6.15 1.05 a20 10.57 
Claimed a... aes 1.65 Sia She |e atone aie ce 10 5 
Found 1.78 - 9.65 0.80 10.45 5.59 
Claime digs cs ei... 1223 Quek na eA Sohail Cape cite Rea 2,2 10 2 
Hound >. =i). 1.29 10.81 0.87 11.68 2.19 
Claimed; =ee— y.- OR SD paeeees a | sae sk ie et eer ilAcuenatey Ach oh sree ates 22 10 
Found...... ORO arin iota crave oleate retort ravenna 24.48 11.67 
Claimed 0.82 UE SETA lee a rae ee 8 1 
Found 0.93 8.15 1.48 9.63 1.19 
Olaimed era 2 <4 Poo cece sees 14 Enea, Heater 52, Se JE ONS Ea aed cee treet 
|RLOYURI VG (ase oro Rae atl hee setae were? 15.09 | 2.86 17. 95-5 ex ee eee 
Slammed eres sant eae ellie cision eo tees TORI oan | ys hee een 11 2 
QUITO RS eh ors, srcdeee'| ies Saeheeecoe = Sheps = 10.92 1.56 12.48 2.26 
eee | eS ae Si) c tS eee 
Claimedh Sie 3 Se es 22 ew ccieetas > TOP tiger Sule ee alent: eee a ie aan Si Regios ieee nse eS 
HOE toler aretncuanspeey| | lorcashaehe eaepaes 10.89 2.09 got! fe Wire toe Bide o (oslo pol 
Reel lh oct 
Claimedee ewe se 0.82 TWO Sr ae SS eM ay at ptt Uk Te i 1 
Hounds). 0.95 11.18 1.62 12.80 1.26 
Claime dees ee enanss 2.00 co tir egear lene tials asia eile i 10 1.50 
Found 2.18 9.10 1.45 10.55 1.65 
Claimed eee. SESS Re aie Mel AL Ue = ange Pecans Vive tee ree ira eons eno 10 
Found ee eal 9.33 Wasa 10.70 Lea 
@isinted ast 2.00 Sig cacgs hs les cha cok ne may aera, ee ee 5 
Found. 2.69 9.84 nee. Ye 11.31 5.34 
aa ales ates e | Pees, 
7 
Claimed esse 0.82 fo ss eco ts gata mats eT ae ey NTR 10 3 
Found 125 . 9.68 1.45 ral} 2.84 
Claim edhte eres ore 123 1 age te caeeahd| Adenine as et ean 2 
IDO UOYG aS oie 1.31 10.21 1.14 ln es 35) 1.93 
Claimedtanee nee 0.82 [or ey bieeebents Sahel lho ied pee RNR 10 
Found é 0.90 4.98 0.90 5.88 11.92 
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Results of analysis of commercial fertilizers 


Laboratory 
Number. 


= 
~I 
Or 
_ 


1801 


1802 


#1792 


1757 


1848 


1758 


1795 


1847 


1843 


1762 


*Manufacturer’s sample. 


Manufacturer. Trade Name. 
North Western Fertilizing Co.................... Quick Acting Phosphate.............. 
Ohio Farmers Fertilizer Co. SNe nee Ammoniated Bone and Potash........ 
OMovharmers heriiizerkCOnerarisret eerste Corn, Oat and Wheat Fish Guano...... 
OniowiarmerspheriilizenCone meee eta General Crop Fish Guano....... oe 
Ohio Farmers Fertilizer Co.......... Mn Se tae Soluble Bone and Potash ETS Che eerecec) 5 
The Packers Fertilizer Association..............:; Boar’s Head Corn and Wheat Grower. . 
The Packers Fertilizer Association................ Boar’s Head Corn and Wheat Grower. . 
The Packers Vertilizer Association.......5...:.... Boar’s Head Faultless Grain Fertilizer. . 
The Packers Fertilizer Association...............- Bear silent pee Vegeiable Her 
The Packers Fertilizer Association................ Bouts, Heed) Boreal Phosphate, Eee 
The Packers Fertilizer Association................ Boar’s Head Potash Phosphate Fertilizer 
| 
. | 
The Packers Fertilizer Association.........:...... Boar’s Head Sure Growth Potash 
Manure ys.) 4: oe Acta oct eee 
RHE ulverizedeManune! COs. ei ie eee oF Wizard Brand Shredded Cattle Monte 
iherPulyerized Manuneiotnrees ee eee oe oie Brand Shredded Cattle Manure 
ve PulverizedsManuneiCorc a... serene chiens Wizard Brand Pulverized Hog Manure 


BOUING Reyer oreesie slate 


Claimed 


Claimed’... osc = 
Found 


Claimed 
OTL eye, Aer shelled 


Glajme de ose -tel= 


Homa Gers cles etc 


Claimed 
OUI re = pels peicishetre 


Cla'med 
LOCOYOU AO ES oe Sarena wmN 


Claimed 
HOUIUG  eiecs caeses era (o 


Claimed ose se = 


@laimed*<. = isi. 
Found 

Claimed hss one 
Found 
Claimedeerenan: 
HOUMG eee lee chee 
GClaimediy....ccser. 6 


EXPERIMENT STATION BULLETINS. 207 
for 1908, expressed in pounds in one hundred.—Con. 
Phosphoric acid. 
Potash 
Nitrogen. soluble in 
water. 
Available. Insoluble. Total. 
eae Mak otters, Gasser es TO me elie as Sc tenes ery steren The ne | eee ricenenee cn at wens 
Bees aie ye oa Maer 11.20 1.88 13.08 i Bal Alea Ra eee 
0.82 ae RL BLES neta 'e Sorat tee 10 4 
0.93 9.24 0.98 10.22 5.58 
ia ?X0) 5% Soy ae lee fy teers oe ance rote 10 2 
1.64 9.15 1.10 10.25 2.42 
0.82 iL ot ED US oe WOR caeeetore 9 1 
0.88 8.08 2.50 10.58 1.59 
Pe PES Ocicena 10 ae et Ae eco OetS cielo he wie) 
eT oe 11.57 178 13.35 2.41 
sont ae 
| 1.65 8 [ved sete rtiaet ae oyna 10 P2 
1.92 | 8.92 | 1.55 10.47 1.84 
1.65 Nee Nae 2 10 2 
lsyes, || 9.63 1.24 10.87 2.02 
| | Te 
|_| 0.82 | gy ee SAI edt a RO ie eas 1 
0.98 | 7.96 1.44 9.40 ON, 
| 
= Ee the ws, 
1.64 Ieee SST Rar is, Wins Pectin ce ge tise 10 5 
2e2o, | 9.11 | SPACE 10.38 5.19 
mausbarrededemeee av cseit: 10 SRGS rare CER | 12 5 
eM ctrahea Tekoh araypesey anaes 10.52 1.67 12.19 4.66 
ore | a 
MAE ae ee 10 Wevbelaa! xan wee IIa Fae rs 
i osca) epee AMS Te eae 10.16 1.86 12.02 4.37 
0.82 | Sd eet an bulls cheat hese cache 10 3 
0.91 | 9.00 | liesdie: LORS pecieed 
1.90 mS OES ee alle kh Seed rtpeko tee 1.50 1.45 
1.50 0.54 0.14 0.68 0.48 
1.90 SAO) Riles pa Piste Bs ea crete 1.50 1.45 
2.08 1.02 0.26 1.28 ee 
1.90 LEO ey tial enseevele ac cele e usGens 1.50 1.45 
1.83 isis} 0.11 1.24 0.90 


Found 


208 


Results 


ae 

2 oO 

EE Manufacturer. 

26 

4 

Magomiearhe Pulverized MamlumeuGOr. ccc cnve <.n.c elebe ais a tskes site 
Mi 5e evasin- NOmuUmMentale COs os ers oc « sles «cite ewisie cine ees 
HAO e | PO PCIGE) GANG SWABt Zi iciatatexe cue otek wietalshe is eipcsee Sheicnamalate 
Palen MUU SS Hes OSM rave om eatsas ome ohaie ise nace Seca s Cee meee 
Beebe aStineel ‘Bross ac. keane: ies cechew ee, o Soiee ne 
eam MRL ih MGs OOM PAI meters crc ithens don. crane duel ovears Susetvawonslate 
SSO we Wwiht. nds OOMMPAMY s jerrvdeetclekycie tis. src ee ieese okie 
AGO MONulit, ocuOOUL Al yin. since AOR hoa kee 
Gal POW LG Ges] COMMU AINYs: cere e Sve d miavepece gre a) arsed aneliets cacrane ae 
HS SOM SNS Wb coe COM DATUM yc. sic sie raveraieatis cestssonteratecrs shoe 
Sea bal pe NULL Lay! COMM POEM erayac aps saex Toe eeatote, cieceeaie Seeyaralons Sraieaaie 
POO SO WaLb, Mace COMPAL Y ajcr.os eters Resi a seetaneraleyecvere eats aruseeva ope 
Ee raci) axl MIS WILE Centers kG OLIN TD AULL V7 vial toe ne egeenrsesies alone Seve ohaeLaoune 
Abii dela eo Wal bay Cons COMMA joacsvavela Gahslags arees ecw suc cancse lnlaeterete 
MOM IMOWiLts «eo. COM PaAlyirc cn ieasyee.n farNaitsecowe, oelotccers- eal 


STATE BOARD OF AGRICULTURE. 


of analyses of commercial fertilizers 


Trade Name. 


Wizard Brand Pulverized Cattle Manure 


Rasin’s Wheat and Truck Mixture.... 


Celery Hustler’. 208s... oo hee 


Stingel’s General Purpose............ 


Stingel’s Sugar Beet Grower.......... 


Swift’s Pure Bee Hive Fertilizer...... 


Swift’s Pure Bone Meal.............. 


Swift’s Pure Complete Fertilizer...... 


Swift’s Pure Complete _Fertilizer...... 


Swift’s High Grade Muriate of Potash. . 


Swift’s Pure Garden City Phosphate. . 


Swift’s Pure Onion, Potato and Tobacco 
EXUIZEDs societies eye aeieien ere 


. 


Swift’s Pure Special Park and Lawn 
Fertilizer® punch athens ere <ctee etroteieienens 


Swift’s Pure 


Special Phosphate and 
Potash 


* Manufacturers’ sample. 


Swift’s Pure Bee Hive Fertilizer...... : 


Can 
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Potash 
soluble in 
water. 
1.45 
1.18 
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8.04 
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1.58 
8 
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2.49 
1 
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Results of analyses of commercial fertilizers 


b | 

S3 | 

Sic Manufacturer. | Trade Name. 

o5 | 

PE | 

= | 

1774 | Swift Com payer etait sew ake teu eR | Swift’s Pure Sugar Beet Grower...... 
1840 Swift Company xan Srevsiisstis eysha ree Aer Swifts’ Pure Sugar Beet Grower ..... 
1775 Swift COMPANY crear cts teveie Petras ove oetsi ees ete Swift’s Pure Superphosphate........-. 
1776 | Swift Wompanyaien eetetoteiecet setae orca ee Swift’s Pure Truck Grower........°. 
1841 | Swift Compan yews cet orev nee OE Swift's Pure ‘Truck Grower. ..-55. ee 
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USOse i ehuUscCarora » HELtilizer (CO) aici «inchs = oie | Bone ‘and ePotash’yce 32-1 - ee 
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iS 22 ep euNSCarTOra; HertilizereCOs am aac cts ae -acleilapaiere or Tuscarora Bone Phosphate........... 
1805c|"huscarora’ Hexrbilizer Cos: shy... = - cis easier) olen | Tuscorora Fruit and Potato...... 

*Manufacturers’ sample. 
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for 1908, expressed in pounds in one hundred.—Con. 
tz osphoric acid 
Potash 
Nitrogen. soluble in 
water. 
Available. Insoluble. Total. 
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Results of analyses of commercial fertilizers 


Laboratory 
number 
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for 1908, expressed in pounds in one hundred.—Concluded. 
‘ Phosphoric acid. 
Potash 
Nitrogen. soluble in 
water. 
Available. Insoluble. Total. 
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FOREWORD. 


S. B. HARTMAN AND H. J. EUSTACE. 


Bulletin No. 258. 


Upon many Michigan farms are mature 
apple orchards that have been neglected for 
many years and have produced no income 
further than an occasional small crop of 
apples of uncertain quality. 

With a little investment and a little work 
at the proper time, many of these orchards, 
—if located upon congenial soil and not too 
old,—can be made to return a cash income 
that will be an important item in the farm 
economy. 

An account, in detail, of the methods used and results secured with 
such orchards, handled in connection with general farming, is herein 
given by Mr. S. B. Hartman, of Athens, Calhoun county. His results 
should stimulate farmers to make an effort to turn similar orchards 
into a source of profit and fruit supply for home use. 


THE ORCHARDS. 


In the following pages are given in detail the experiences of the 
author in handling three aged and negiected apple orchards for a period 
of five years, together with a tabulation of costs and income. 

The first orchard consists of 30 trees, most of which are about 30 
years old. This orchard has been in sod and used as a hog pasture 
for at least 15 years, and previous to 5 years ago had never had a good 
pruning. The varieties and number of trees of each variety are as 
follows: 11 Stark, 3 Maiden Blush, 3 Winter Rambo, 2 Ben Davis, 
2 Steele Red, 2 Baldwin, 2 Golden Russet, 2 Rhode Island Greening, 
I Winter Pippin, 1 Fameuse, 1 Yellow Transparent. 

The second orchard consisting of 14 trees is a remnant of the old 
orchard on another part of the farm, the average age being about 40 
years. These trees are scattered and the ground has been used in a 
regular rotation of farm crops. Varieties are as follows: 4 Northern 
Spy, 2 Jonathan, 4 Ben Davis, 2 Russet, 1 Baldwin, 1 Fall Pippin. 

The third orchard consisting of 8 trees is a remnant of an old orchard 
on the home farm. Two of the trees are younger, but most of them 
are from 50 to 60 years of age. The orchard has been in a regular 
rotation of crops, but is now included in a young orchard. Varieties 
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are as follows: 3 Northern Spy, 2 King, 1 Bellflower, 1 Tolman Sweet, 
1 Red Astrachan. 

In all there are 52 trees, which if collected and placed 36 feet apart 
would cover 1.6 acres at 33 trees to the acre. 


. WORK AND RESULTS FOR THE FIRST YEAR, 1904. 


Nothing was done to the orchards this season except to pick the 
fruit, which for some years previous had been allowed to go to waste. 
Apples were abundant this year and prices very low. The writer had 
taught school the previous year and had the farm work to do during 
the summer, but found time during the fall to pick the apples rather 
than see them go to waste. The only money expended in harvesting 
was $7 for help in picking. No provision had been made for shipping, 
so most of the fruit was sold to local buyers at 40 cents per hundred 
weight, or about 20 cents per bushel. We drove four miles to the 
orchard in the morning, put the apples into the crates from the picking 
sacks, and drove home with the load in the evening, unloading at the 
car the next morning. In all about a car-load of apples was sold for 
$126.37. Money costs, including shipping boxes purchased later and 
packing were $19.34, leaving a net balance of $107.03 to pay for 18 
days labor of myself and team, or about $6 per day. 

Fifty-three bushels of the best of this fruit were sorted out, packed 
in bushel apple boxes and consigned to a Chicago firm. These sold for 
&5 cents per box. This set me to thinking that if this fruit could be 
so cared for that a larger per cent would be perfect, the increased re- 
ceipts would more than offset the added expense. Accordingly, we pre- 
pared to give the orchard some care the following season. 


WORK AND RESULTS SECOND YEAR, 1905. 


A good brass pump with two leads of 20-foot hose, 8 and 10-foot 
bamboo brass-lined extension rods, two double vermorel nozzles, and 
a good brass strainer were purchased, the entire outfit costing $27.50. 

The orchard of 8 trees near home was pruned at a cost of $2, but 
help was scarce and spring work pressing, and no pruning was done 
on the other orchards. 

The pruned orchard was sprayed four times; a part of the other 
trees twice, with Bordeaux mixture, just before and just after blossom- 
ing, at a cost of $15 for labor and materials. 

This was an off year, and the crop very light, yet it was better and 
larger than in the neighboring orchards, and the foliage had a more 
healthy appearance and remained on the trees longer in the fall. 

The cost, including labor of picking, grading, packing, and market- 
ing the crop, was $13.70; packages for early apples, $1.56; pruning, $2, 
and spraying $15, as noted above; total expense for the season, $32.26. 

The late apples were consigned to a Chicago firm, selling for 90 
cents and $1 per bushel; and the early apples were sold to neighbors 
at from 50 cents to 85 cents per bushel, the total sales being $46.23, 
leaving a net balance of $13.97. 

No account was made of the apples used by three families. Hired 
labor was charged at cost; my time at $1 per day; team at $1 per day. 


216 STATE BOARD OF AGRICULTURE. 


WORK AND RESULTS THIRD YEAR, 1906. 


The spraying of the previous year had given the trees a more thrifty 
growth, and the light crop allowed them to mature numerous fruit buds, 
so most of the trees set a good crop. 

The youngest orchard was pruned this spring and the home orchard 
pruned again. All trees that had been pruned and the best unpruned 
ones in the third orchard were given four applications of Bordeaux 
and Paris Green as follows: 1st application May 3-5, before blossoms 
opened; 2nd, May 22-26, after blossoms fell; 3rd, June 6-7; 4th, August 
5-7. 

About 750 bushels were picked. The apples were put in barrels 
and crates and hauled to the barn on the home farm. After the pick- 
ing season was over, these were graded: and packed. Most of the crop 
was sold F. O. B. Athens at 75 cents per bushel box for fancy, $1.75 
per barrel for No. 1 and $1.25 for No. 2. The early fruit was consigned 
to a commission house and some winter fruit was sold to home con- 
sumers. Apples were quite abundant in the locality and prices medium 
to low. The itemized account for the season is as follows: 


TSUDA IANO AEM pts cessed boo Soar nial do tcle cate ees. a Moke $10.75 
yO) SE BC okie eo aiegel eer oly Go erase erica apa cL ioiotcnees 36.82 
Pickines ang packing? .. ei... as i escicla mi Stns 80.20 
ACA MES ih. wer aninbict. Mia die ets lteneian tess sepa eee 49.08 
Hane ietrenede Moe ere ache ic eat ia ea ae tai onto eo 2.25 

Motal TcOStieawh fs veotanne te ea wets Cae A $179.10 
AMpplesmSOVG hcp Graces aicia cies pdtome aucee ove. ele lowe cetess 404.74 

INGE PRONE ites. oe Sites Sore ee oreee aa $225 .64 


Winter fruit for family use is credited at 50 cents per bushel, but 
no credit was made for early fruit, cider, vinegar, and apple butter, for 
three families, or for apples consumed by hogs. 

A small orchard was also sprayed for a neighbor, he doing the prun- 
ing and paying for the spraying, and we harvesting and marketing the 
surplus fruit on halves. This amount to $42.96 this season. 


WORK AND RESULTS FOURTH YEAR, 1907. 


The San Jose scale now made its appearance in the orchards. It 
was already pretty well established on several trees and scale marks 
could be found on the fruit from nearly every tree. During April 
and early May, we sprayed these orchards thoroughly with lime and 
sulphur wash, going over the trees twice with the wind in opposite 
directions. This wash was made by cooking the concentrated materials 
in barrels with steam from the saw mill near home, whence they were 
hauled in closed barrels to the orchards four miles away. Enough was 
cooked in the morning to last during the day and diluted as used. The 
cost of this spraying was $26.27. 
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One spraying with Bordeaux mixture was also given at a cost of 
$22.02. 

The best trees of the orchard hitherto unpruned were thinned out 
through the year, the total pruning bill being $10. 

The crop was light, about 100 bushels, but there were no apples in 
the neighborhood, and the fruit sold readily to neighbors at from 75 
cents to $1.25 per bushel. The total cost was $74.74, the gross returns 
$89.25, leaving a net profit of $14.51. 

Labor during this year is charged at $1.50 per day, and $1 per day 
for team. 


WORK AND RESULTS FIFTH YEAR, 1908. 


The pruning this year was chiefly the removal of sprouts and dead 
limbs, and amounted to less than the average required. 

Four sprayings were made. The first just before the blossoms opened, 
using 3 lbs. of copper sulphate, 5 to 10 lbs. of lime, and 14 lb. Paris 
areen to 50 gallons of water, applied with a hand pump. The second 
and third sprayings were made the last of May, and June 10, after 
the blossoms fell; in these, 3 lbs. arsenate of lead took the place of 
the Paris Green. The fourth spraying was made August 7 and 8, and 
11% lbs. arsenate of lead and 1-6 Ib. Paris Green was used and only 
one-half as much copper sulphate and lime as in the previous sprayings. 
The Paris Green was used to piece out a limited supply of arsenate 
of lead. 

The fruit set abundantly on 16 trees of Red Astrachan, Fameuse, 
Winter Rambo, Jonathan, Baldwin, Northern Spy, and Ben Davis. It 
was thought advisable to thin them and it was done at an average 
cost of 25 cents per tree. 

In picking, the fruit was gathered and put directly into apple and 
cracker barrels and orange boxes, and set on a low-down wagon with 
bolster springs beneath the platform and hauled to the barn. Baskets 
were used in the main for picking, but on high trees both baskets and 
sacks were used to save trips up and down the ladder. 

One hundred thirty-one bushels were sold to farmers or villagers 
who secured them from the orchard or storage; 41 barrels of summer 
fruit were consigned to a Chicago commission house; 71 barrels of 
winter fruit were sold to grocers and consumers, and ‘the balance, or 
about two-thirds of the winter fruit, was sold to a cold storage com- 
pany, the car being loaded with the barrels and crates just as picked 
from the trees. 

Kighty-eight bushels of picked fruit, which was on hand (Nov. 15), 
or distributed to neighbors and friends, are credited as sold, but no 
account is made of the fruit used by three families and given away 
during the summer, or of the cider apples which did much toward 
supporting a drove of hogs, and furnished cider, vinegar, and apple 
butter for several families. 

The items of all the expenses of producing and harvesting the crop 
for this season are as follows 
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Hauling 23 loads Of MANTLE aio sia ele eee $7.00 
PCUNINS Uy ier tep.s Pee See Ee Se 2.70 
Spraying, four applications is Raeede: PP ares nates (18 
Manmine: FS ean: hho a Aes Meat eee 3.95 
Packages. 253.4 Te rt ee ee 71.74 
Picking, packing, and hauling. Mande Nbat OE 81.30 

Total expense ...... Gated Gute) Saabs Te rea $226.43 
Applesssold, O84 bushel sey ts vcteleoy-ib tae i. cee 700.74 

INGLE PTO Mita ie eee Ae oases at Steins Stee $474 31 


The manure was secured for the hauling, so no charge was made for 
it. All labor is charged at $1.50 per day, team $1. The spraying chemi- 
cals cost 814 cents per pound for copper sulphate; 35 cents per pound 
for Paris Green; 10 cents per pound for arsenate of lead, and ground 
lime cost 20 cents per 40-pound sack. The sulphate was purchased the 
previous year when prices were higher. 

Apple barrels are charged at 40 cents each, which covers the cost 
of barrel, hauling and nailing; cracker barrels at 15 cents, which 
covers the cost and labor in repairing them; orange boxes at 3 cents. 


SUMMARY OF RECEIPTS AND EXPENSES. 


It is interesting for the sake of comparisons and averages to bring 
together the receipts and expenses from these orchards for the five 
years. They are as follows 


Year. Receipts. Haepenses. Net profit. 
1904. $126.37 $19.34 $107.03 
1905 46.23 32.26 LSeoT 
1906 404.74 LTD 10 225 .64 
1907 89.25 74.74 14.51 
1908 700.74 226.43 AT4 31 
$835.46 for five years. 

ecempts for) b:consecutive years. 2. 0. cee oon 1,367 .33 
expenses for 5 consecutive WCAG cosy. cries Sees 531/87 
Average net profit per year for oe consecutive 

WGAIN oes Sten ete oie aware TLS Pe RS aA RSD 167.09 
Average net profit DETAACKE PET YEA fe .t.) ottenann 104.45 


In the five years there have been three good crops, while in the other 
years, not much more than expenses were realized. But the fact that 
even in these “small” years the orchards were given thorough sprayings 
and other care, has made the “big” years possible. 

The average net profit per year per acre will certainly compare 
favorably with any farm crop, and is discussed under the next heading. 
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COMPARISONS. 


Three other small orchards of from ten to twenty trees each were 
sprayed for neighbors, but were not given the first spraying before the 
blossoms opened. The fruit was more scabby and the trees not so 
uniformly nor so heavily loaded, but each orchard contained more fruit 
than the families needed. From one of these orchards, we picked 382 
bushels of fruit after the family was supplied; from another we pur- 
chased 50 bushels and as many more were given away or sold to neigh- 
bors; while from the third, we harvested $63.06 worth of apples on 
shares after three families had been supplied. Unsprayed orchards in 
close proximity to each of these bore next to nothing. 

In one of the old orchards, five trees of varieties like the other nine 
were left unpruned and unsprayed. One of these trees, which promised 
some fruit, was given the last two sprayings, and several barrels of 
fairly good fruit were picked from it. Another tree yielded a bushel 
of wormy and scabby fruit, and the others, none worth picking. All 
blossomed full. 

The young orchard of an acre yielded about 750 bushels of fruit, or 
an average of about 25 bushels per tree. This yield is interesting, 
chiefly when compared with that of the surrounding orchards, as it 
probably contained more good fruit than all the other orchards in the 
adjacent two or three townships. Three small orchards which were 
sprayed for neighbors all had fair crops of fruit. These orchards have 
been object lessons and have demonstrated to all unbelievers that there 
is virtue in spraying. 

Within a half mile of the one-acre orchard, are two orchards of the 
same age. One has been well pruned, but not sprayed, and yielded 
about enough fruit for a family. The other had been neither pruned 
nor sprayed and yielded nothing worth picking. 

This season, the weather at blossoming and some time later, was 
warm and moist, ideal conditions for the rapid development of the 
apple scab fungus.. This worked upon the stems and blossoms and young 
fruits, causing them to drop profusely. It got such a vigorous start 
upon the remaining fruit and the foliage and so weakened it, that 
with the drought of late summer and fall, the trees dropped a large part 
of the fruit they had been able to carry through the June drop. Upon 
many of the trees, three-fourths of the unsprayed fruit had dropped by 
October 1st, while the dropping was not above normal on the well- 
sprayed trees. 


Aside from the orchards previously mentioned, we have contracted two more for a six-year 
period, and have an option on a third. One of these contains about 75 trees from 10 to 70 years of 
age, and they are in fair condition, with just a touch of the scale. We have spent nine days pruning 
this orchard at a cost of £13.59, exclusive of burning the bruch. 

The second orchard is a different proposition. Trees are good varieties, mostly Northern Spv 
but crowded and badlv infested with the scale. The trees are not high, but half the limbs are icille 
by seale and crowding, and its care will be something of an experiment, but I believe it will pav out. 
We have pruned 49 of the best trees at a cost of 19.59. A power spraver with three-horce eng’ne 
and 200 gallon tank has been purchased, and we shall soak these scale-infested trees with lime-sulphur 
in the spring, which I think will soon put new vigor into them. 
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CAN THE GENERAL FARMER AFFORD TO GROW ‘APPLES? 


It is proper to consider whether the general farmer can grow apples 
as a farm crop, or more particularly, whether he can afford to care for 
the trees now on the farm so as to grow fruit for the family use and 
for sale, provided there are enough trees. 

The orchards above described have been handled in connection with 
general farming operations and small fruits, with the additional dis- 
advantage of two of them being four miles from home. The size is 
about the same as the average orchard in many farming sections, and 
about the same difficulties are presented, including the unavoidable use 
of the orchard for stock, the presence of San Jose scale, and the previous 
neglect. 

In addition to returning a cash profit that averaged. $167.09 for the 
past five years,—as previously mentioned,—they have furnished fruit 
for several families and considerable food for stock. During this time, 
the trees have been brought from a state of neglect to fairly good con- 
dition. The work has been done without encouragement from, and 
against the advice of, relatives and friends, and without the investment 
of a cent of capital not secured from the trees themselves. Neither 
has any farm nor small fruit crop been neglected on account of the 
apple orchard. 

It seems reasonable to suppose that any farmer who has the willing- 
ness to care for his orchard and will follow a few plain directions 
can do as well or better. it will be difficult for many farmers to name 
a crop that will give a greater net income for a series of years, and 
at the same time involve less risk or require less capital. To make a 
measurable success of such a proposition, a farmer must have a little 
love, or at least respect for his trees, and perform the operations upon 
them in a careful manner and at the proper times. If the spraying 
is left until he can find nothing to do, it will never be done on time, 
and often will not be effective. The farmer is then quite likely to 
conclude that spraying is of no value. Some fruit of fair quality can 
oe grown without spraying, in some seasons considerable good fruit, 
but a good paying crop is never assured without spraying; should it 
chance to come, it is generally when fruit is abundant in the neighbor- 
hood and consequently cheap. During the past few years, there have 
been few instances of good crops from unsprayed orchards. 

There are arguments against the care of small apple orchards by 
stock or general farmers, and the arguments are sufficient for those 
to whom the care of an orchard is distasteful, if they will purchase 
and keep on hand during the season such fruit as a good home orchard 
will furnish. This proviso well nigh nullifies the statement, for few 
farmers will or can provide such a supply of apples during the entire 
season as a good orchard will furnish. 

The chief difficulty in caring for a small orchard is the spraying. 
Fairly good fruit can be grown without cultivation, if some mulching 
or manure is applied, and a home orchard can often be utilized as a 
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hog pasture much of the season. The pruning is not difficult if the 
trees are not too badly neglected, and there is a latitude of time in 
which to do it, time too when the farm work is not pressing; but the 
spraying, or at least a part of it, must be ‘done at certain times, for a 
delay of a week will make a creat difference in the results. It must 
be done thoroughly. That spraying must be done to grow good fruit 
is a settled fact, and in regions where the San Jose scale is present, 
it is another settled fact that spraying must be done to save the trees. 

This spraying could be done by those who make it a business to 
furnish apparatus and materials and go from farm to farm spraying 
small orchards for less than it would cost the farmer who owns a few 
trees. If some reliable party can be found to do this, and do it on 
time, by all means secure him, and pay the price without grumbling. 
But few can command such service, and must do the work for them- 
selves, if it is done at all. The outfit need consist only of a good brass 
pump with barrel, 25 feet of hose, a good 8 to 10-foot extension rod, 
and one or more standard nozzles, the whole costing from $20 to $25, 
which is only a fraction of the equipment needed to grow other crops. 
If San Jose scale is present, an iron kettle is needed in which to cook 
lime and sulphur wash, unless one prefers to purchase the ready-made 
commercial preparations. A barrel or two for mixing the materials 
and a one-horse buggy or wagon, or even an ordinary wagon, to carry 
the spray barrel can be found on every farm, and generally there is a 
spare horse to draw the outfit. A half- day, or at most a day, two to 
four times a year will suffice to spray an orchard of from 25 to 50 trees, 
according to size. 


HINTS ON IMPROVING NEGLECTED ORCHARDS 


Before undertaking to improve a neglected orchard, some facts should 
be considered. Look to the varieties and make sure they are good 
kinds, such as are known and in demand. Usually the more trees of 
one good variety, the better, for it is more satisfactory to have good 
Sized: shipments of one variety than small lots of many kinds. 

The trees should not be too old; an old, worn-out tree can not take 
on new life. In general, it can be said that the trees should not be 
more than 30 to 35 years old. There are instances where it has paid 
to work with older trees, but they are unusual cases. If they are too 
badly broken or diseased, or too seriously weakened by long infesta- 
tion with San Jose scale, or over 35 to 40 per cent of them have died 
out, it probably will not pay to attempt to improve the orchard. 

Further consideration must be given to location, air and soil drain- 
age. An orchard cannot be expected to pay if it is located in a pocket 
or on flat land where spring frosts are likely to destroy the fruit buds, 
or on an exposed site where thé fruit buds will be frequently winter 
killed. Trees will not flourish upon poorly drained soil. The lack of 
drainage in an orchard is often manifest by a crooked and twisted 
trunk. Unless there is good natural drainage, it must be provided. 
Tile (3-inch) are more satisfactory than anything else, and the amount 
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necessary depends, of course, upon the soil. They should be laid below 
the frost line and have a fall of not less than 2 inches in a hundred 
feet. 

The first job will probably be pruning. Do not make the common 
mistake of overdoing it. To do all the pruning that may seem desirable 
at one time, would bring forth a forest of water sprouts in the spring. 
Begin in March by taking out the dead and broken limbs and the 
suckers. In June, cut off the water sprouts and take out a few of the 
interfering branches. Aim to open the top and let in sunshine and 
allow a free circulation of air, for both are needed to help produce fine 
fruit. Do not cut off a large limb until you are sure it is necessary. 
In removing limbs, cut back as close as possible. The wounds will 
then heal over quickly, while if a stub or stump is left, it cannot heal 
and decay will begin. Paint all large wounds. Spread the job of 
pruning over several years. The balance between root and top can be 
controlled in this way. If the trunks and limbs are covered with old, 
shaggy bark,—as they probably are,—they should be scraped. Many 
insects and diseases find a place to hibernate under the bark. ‘Tools 
for this work are manufactured, or one can be made of an old hoe. Do 
not scrape down too close. 

Probably for some years, the trees have been in sod and have not 
had any fertilizer and are in the process of starvation. The sod must 
be broken up. Plow it up as well as it can be done. If the orchard 
has been in sod for a long time, many of the roots will be near the 
surface and some will be cut off; but the plowing will do many times 
more good than the injury to a few roots. After plowing, work down 
with a harrow. A good job can hardly be expected the first year, 
especially if the orchard has been neglected for some years, but im- 
provements can be made every season. It will be likely that some fer- 
tilizer must be provided. It is advisable to proceed with caution in 
giving fertilizer at the beginning; a moderate dressing of barnyard 
manure is better than anything else. 

Give several cultivations with a harrow until the early part of July 
and at the last one sow the seeds of some cover crop broadcast. There 
are many plants that are useful for the purpose. Some of them are 
the clovers, the: Mammoth and Crimson are usually the best. The 
vetches are very good, but have to be plowed under early in the spring 
and the seed is somewhat expensive. A combination of common field 
peas and barley is also good. Soy beans are successful in the north, 
especially the early varieties. All of these plants are nitrogen gatherers 
and add. nitrogen to the soil. Some of the non-nitrogenous crops are 
rye, barley, oats and buckwheat; of these the buckwheat is probably 
the best. 

The usual quantity of seed to use per acre is, of mammoth or 
Alsike clover, 12 pounds; crimson clover, 15 pounds; soy beans, 11% 
bushels; field peas, 114 bushels; buckwheat, 1 bushel; rye, 114 bushels: 
barley and peas, each 1 bushel. 

The advantages of a cover crop are, to check the growth of the trees 
late in summer so they go into the winter in a hardy condition; to 
prevent washing of the soil by the fall and spring rains, and upon 
loose soils or where the slope is sharp, this is an important factor, 
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and one of the greatest arguments for the use of a cover crop; to 
assist in holding the leaves that will decay and be plowed under; to 
hold the snow which may prevent injury to the roots, and to add humus 
to the soil. On light, thin soils the supply of humus soon becomes 
exhausted. It can be supplied by the application of barnyard manure, 
but it is cheaper and easier to supply it by the use of a cover crop. 

By using nitrogenous plants for the cover crop, nitrogen will be 
added to the soil. These plants have the power of collecting nitrogen 
from the air, storing it in the nodules on the roots, and when they are 
plowed under and decay, this nitrogen becomes available as plant food. 
Nitrogen is an expensive fertilizer to buy, and with a good cover crop, 
there will be no need to secure a further supply. 

Spraying must be made a regular practice. The neglected trees have 
probably sheltered insects and diseases for some years that must be 
subdued by thorough and regular spraying, as is directed farther on: 

These are general directions for improving an orchard that has not 
been paying for itself. Good judgment must be used in all the opera- 
tions. Do not carry any one operation to excess or to the neglect 
of others. The trees are being stimulated along several lines as prun- 
ing, cultivating, fertilizing and spraying, and each nwst be an accom- 
paniment to the others. 

Success depends upon many things, but the first thing is the man. 
To undertake this work in a half-hearted way will discourage success. 


THE SPRAYING OF APPLE ORCHARDS. 


Michigan apple orchards cannot be relied upon to bring forth crops 
of clean, sound apples in paying quantities unless thoroughly sprayed. 
Apples must be of good size, attractive in appearance and sound, free 
from worms and blemishes, so that they will keep in storage for their 
normal length of time; and unless the trees, fruit and foliage are 
insured against the attacks of insects and fungous troubles that are 
apt to come at any time, such fruit cannot be expected to mature. 

Fruit and foliage are kept free from these troubles by a very thin 
film of spraying mixture, the spore, which is the seed of the disease, 
being unable to grow through this substance; hence, the great im- 
portance of having the material upon the foliage and fruit before the 
disease starts. 

Insects are destroyed by eating parts of plants upon which has 
been sprayed a little poison, or by having their bodies struck by some 
penetrating substance, such as oil. . 

The standard material to insure protection against fungous troubles 
is called Bordeaux mixture; the name “Bordeaux” was taken from the 
place in France where the mixture originated. It could just as well 
be called “Detroit,” “Jackson,” or “Charlevoix.” There are but three 
things used in its preparation, water, lime and copper sulphate. The 
water acts as a carrier, the lime neutralizes the caustic action of the 
copper sulphate and also makes the mixture stick to whatever it is 
sprayed upon, and the copper sulphate is the chemical that prevents 
the growth of the spore of the disease. 

These three substances are combined in various proportions, depend- 
ing upon the kind of plant to be treated; but for apples, the one gen- 
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erally used is 50 gallons of water, 6 pounds of stone lime and 4 pounds 
of copper sulphate. Poison is added as needed. The copper sulphate 
will readily dissolve in 2 gailons of hot water, to which should be 
added enough water to make 25 gallons or one-half barrel. Slake the 
lime into a thin paste and add water to make 25 gallons. Pour these 
together and the Bordeaux is made. When it is emptied into the spray 
barrel or tank, it should be strained through a brass wire strainer 
to catch any of the coarse particles. 

Whenever it is necessary to use a quantity of the mixture, it is de- 
sirable to have the lime and the copper sulphate in “stock solution.” 
A quantity of lime is slaked to a paste and held so by being covered 
with water. The copper sulphate, say 50 pounds, is placed in a clean 
gunny sack and suspended in a barrel holding 25 gallons of water. 
This will dissolve in about a day. One gallon of this “stock solu- 
tion’ is equal to 2 pounds of copper sulphate. 

A good quick way to combine these 
three substances is as follows: Put 
the amount of the “stock solution” of 

= bon copper sulphate required in a barrel, 
es el ee and add enough water to make 25 gal- 
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oe ee ee - lons, or one-half barrel. Put about 7 
4" j=] pounds of the lime paste in a barrel 
and add 25 gallons of water, making a 
thin whitewash. Pour, or let these 
two run tegether into a third barrel, 
or directly into the spray barrel or 
tank, being sure to strain. When 
partly run in, test with ferro-cyanide 
of potash? to make sure enough lime 
has been used. If Paris Green, arsenate of lead, or any other poison is 
to be used, make it into a thin paste with a little water and add it to 
the Bordeaux mixture, which is now ready to be used. 


SPRAYING FOR SCALE. 


San Jose scale must be cleaned out of the orchard, or it will ruin 
the trees in a few years. 

Experience has demonstrated that the best method of treating scale- 
infested trees is to spray them in the spring before growth starts, with 
the lime and sulphur wash. This is made with 20 pounds of lump 
lime, 15 pounds of sulphur and 50 gallons of water. The lime and 
sulphur are placed in a cooking receptacle and 15 to 20 gallons of 
water added. Boil for about one hour, stirring frequently. Add water 
to make up the 50 gallons, strain through a fine, brass wire strainer 
into the spray tank, and apply while warm. 


ee ean stir this ‘‘stock solution” before dipping any out, that what is used may be of full 
strength. 

2 This chemical can be secured of any druggist. Ten cents worth dissolved in a pint of water will 
be enough for a season. Drop a very little in the Bordeaux, if a reddish, brown color appears, more 
jime must be added. If there is no discoloration, there is enough lime. 
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EQUIPMENT FOR SI 


The equipment necessary for 
spraying orchards should depend 
upon the amount of work to be 


done, and herewith 
scribed the most common types. 


A Barrel Outfit. 
pump and agitator adjusted in a 


barrel holding 50 gallons can be 
carried about in any kind of a 
wagon. One man can drive and 


pump, while the other attends to 
the spraying. Such an outfit is sat- 
isfactory for small orchards. It 


costs from $12 to $20. 
A 


Tank Outfit with hand pump 


are briefly de- 


A good strong 


-RAYING ORCHARDS. 


. A tank holding 100 or more gal- 
lons is set upon a wagon bed, and 
on the tank is fitted a pump, usu- 
ally of greater power than a barrel 
pump. Generally a tower is built 
upon the tank from which the tops 
of good sized trees can be sprayed. 


Jne man can drive and pump, and 


one or two can spray. Some de- 


Za vice to keep the mixture agitated 


should be provided. This is fre- 
quently driven by the sprocket 
vear attached to one of the wagon 
wheels. The man who pumps can 
give the mixture frequent agitation 
with a paddle or large wooden hoe. 


A tank holding about 200 gallons will cost about $10. The pump 


will cost about $25. 


A Gas Power Outfit consists of a 


tank 


of 50 to 200 gallons capacity to hold the 
spray liquid, into which is fitted an agi- 
tator. An iron tube containing carbonic 
acid gas furnishes the power. The tubes 
of gas are purchased from manufacturers 
in cities or large towns, and when empty 
are returned. Their merits are lightness 
and saving power. Complete outfits can 
be purchased, including a steel wagon, 
tank with hand pump for filling, and 


steel tower for about $190, 
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A Gasoline Power Outfit. Gasoline Se PALS - 
engines for spraying have been greatly | 
improved in recent years, and more 
are being used every season. Their use 
is economy for owners of large orch- 
ards and the engine can be used for 
various purposes on the farm. The 
engine is usually mounted on the rear 
of the wagon, and also runs the agita- 
tor; canyas curtains protect it from ex- 
posure. The tank is of any size de- 
sired and frequently a tower is built 
upon it. A complete outfit costs from 
about $175 up. 


HOSE EXTENSION RODS AND NOZZLES. 


With many spraying outfits and pumps, a cer- 
tain number of feet of hose is included, but often 
more than this amount is desirable, especially if 
large trees are to be sprayed. 

Ixtension rods connnected with the discharge 
hose are used to reach the high branches and to 
put the spray where wanted, as into the in- 
terior of a tree. They are usually made of 
a length of brass or iron one-fourth or three- 
eighths inch pipe, fitted inside a bamboo rod, 
with a stop cock at the lower end, and a nozzie 
screwed on the top. They are usually 8 feet 
long. 

Modern improvements of the old Vermorel 
nozzle,—and there are several,—are satisfactory. 
They give a fair spray with 50 pounds pressure, 
and better with more power. 


TIME TO SPRAY APPLE ORCHARDS. 


Ist time. Just before the blossems open. 
A poison. Paris Green, about one-fourth 
pound, or arsenate of lead about one and 
one-half pounds is added to the Bordeaux. 

2nd time. Just after the blossoms fall, 
and again, it is desirable to use poison. 

3rd time. About two weeks after the 
second application, and with poison. 

4th time. Early in August. Experience 
has shown that this is a timely spraying 
to destroy the second brood of codling 
worms and check a late development of 
apple scab. Use only about one-half as much copper sulphate, but the 
same amount of poison, as in the other sprayings. 
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NOTES. 


If you have to buy an outfit, send for 
catalogs of the different manufacturers. 
If your neighbor bas an outfit, get the 
benefit of his experience. 

Do a thorough job, squirting a little 
mixture on a limb is poor business. 
Drench the whole tree. 

Let the wind help you. Spray with it, 
then finish the work when it is still, or 
blows from the opposite direction. 

A leather pad fitted on the extension 
rod just above the hand affords some pro- 
tection from the drip. 

3ordeaux that has stood over night is 
not so good as freshly made mixture. 


A little vinegar will easily and com 
pletely clean the hands from Bordeaux. 
A piece of pieplant stalk crushed in the 
hands will do the same thing. 

Cover the horses with a canvas sheet. 
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PRELIMINARY REPORT ON WINTERING FARM WORK HORSES. 
BY H. W. NORTON, JR. 


Bulletin No. 254. 


FOREWORD. 


The economic wintering of the farm work horse has become an 
important problem. Oats and timothy hay are expensive feeds for 
the idle work horse. On the other hand horses wintered over in the 
barnyard en straw and cornstalks only, are not in condition to endure 
the severe farm labor upon the sudden opening up of work in the 
spring. This bulletin suggests the use of a variety of cheap substitute 
feeds. The large yariety hereinafter given need not all be used, though 
the possibilities of their use are demonstrated. The publication may 
seem untimely, appearing at the close of winter, but it bears sugges- 
tions of preparation for the coming season. Do not neglect to produce 
and properly store some corn fodder, oat straw, mixed hay, roots, etc., 
for the horses during next winter. (By corn fodder is meant corn 
erown in drills thick enough to produce moderate sized stalks, an 
abundance of leaves, and from 1-2 to 2-3 of a crop of ear corn, the 
whole to be fed to the horse in bundle form. A small part of the corn 


field might be planted in this way.) 


EXPERIMENT STATION BULLETINS. 229 


WINTERING FARM HORSES. 


4 Ala \Wics NORTON Sit 


4 


On the average Michigan farm there is comparatively little work for 
horses during the winter months and this fact, together with the high 
prices of feed during the past few years, has made the standard horse 


Illustration 1. 


ration of timothy hay and oats an expensive one. The following work 
has been done by the Farm Department with a view toward formulating 
more economical rations suitable to maintain horses in good_ flesh 
during the season of the year when work is light. This report is of 
a preliminary nature and more complete results will be reported after 
the experiment has been repeated. 

In the trial, completed during the past winter, sixteen horses belong- 
ing to the college were under test throughout a period of ten weeks, 
from December 1st, 1907, to February 8th, 1908. Six horses, Nos. 1, 
2, 3, 4, 5 and 6, owned by the Horticultural Department, were fed the 
regular ration of timothy hay and oats. Six horses, Nos. 7, 8, 9, 10, 
11 and 12, owned by the Farm Department, were fed on a cheaper 
ration made up of shredded corn stalks, oat straw and hay for roughage, 
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together with ear corn, oats, and a mixture of dried beet pulp, bran, 
and oil cake for concentrates and in addition a few carrots daily. The 
six horses, Nos. 7-12, were the regular farm teams and can be compared 
with the six Horticultural Department horses as they averaged nearly 
the same in weight and did about the same amount of work during the 
period, as the work-report given later will show. <A better way would 
have been to divide the teams, feeding one horse of each team on the 
regular ration and the other on the cheap ration; that plan will 
probably be followed in the continuation of the work, but was impos- 
sible at the time. The remaining four horses, Nos. 18, 14, 15 and 16, 
were fed on the cheap ration the same as 7-12, but they were at rest 


Illustration 2. 


a great part of the time and were not fed as heavily as the others. 
The feeding was all done by one man who kept records of all feed con 
sumed and all work done by each horse. The six horses, Nos. 1-6, — 
belonging to the Horticultural Department, were fed by the same 
feeder but under the direction of the department teamsters. The horses 
were weighed at the beginning and at the close of the period, weights 
being taken at 10:30 a. m. and 4:00 p. m. of each day and the average 
of the two weights taken as the correct one. 


THE HORSES. 


The horses used were all in good condition and had been kept on the 
same ration until the beginning of the test. The six horses kept on 
the regular ration, Nos. 1-6, were twelve to thirteen hundred pound 
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animals, averaging 1,254 pounds at the outset. This group is represented 
by four horses in illustration 1. They were used by the Horticultural 
Department for cleaning snow from the walks on the campus, hauling 
manure from Lansing to the college, a distance of three miles, and 
delivering coal at the college, in addition to other miscellaneous work 
Nos. 7-12 were the regular farm teams used to haul feed from the city 
and manure from the barns to the fields. This group is represented by 
four horses in illustration 2. They were a little heavier than Nos. 1-6 
and averaged 1,291 pounds at the beginning of the trial. The other 
four horses, Nos. 13-16, were worked comparatively little. Nos. 13 
and 14 were a pair of light driving horses and were driven only enough 


Illustration 3. 


for exercise. This pair is shown in illustration 3. Nos. 15 and 16 
were old horses; No. 15 was worked considerably but No. 16 was idle 
most of the time. These last four horses cannot be compared with the 
other two lots as conditions were very different. Fair comparisons and 
conclusions can be drawn, however, from the results shown by Nos. 
1-6 and 7-12, as they were kept under the same conditions. 


THE RATIONS. 


Regular Ration. Fed Nos. 1-6. 
Dats ests cope eee s ie Gene eee 11-12 Ibs. daily. 
TNIRLACOLS Ch Speier ene aeas Sane ek: ace tear clean as 18-20 Ibs. daily. 
Bran, a light feed once a week. 
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These six horses were fed by the regular feeder but under the diree- 
tions of the teamsters. The oats were given in three feeds of about 
4 lbs. each at 5 o’clock in the morning, at noon and at 5:30 at night. 
They were given a light feed of hay morning and noon and a heavier 
feed at night, or the noon feed was dropped out and the others in- 
creased accordingly. They consumed an average of 18-20 pounds of hay 
per day. One horse, No. 3, was fed only about 8 lbs. of oats, but ate 
from 30-35 lbs. of hay daily. 


The Cheap Ration. Fed Nos. 7-16. 


The remaining ten horses, 7-16, had been fed the same as the others 
but were changed to the cheaper ration one week before the start of 
the test and were fed this ration throughout the ten weeks of the 
feeding period. ‘The ration consisted of shredded corn stalks, oat 
straw, hay, carrots, oats, ear corn and a feed mixture of dried beet 
pulp, bran and oil cake in the proportion of: 


Dried eet uel ows seaplane oy soacann Ries Sauce decane 4 Ibs. 
PSS Urn eee 4 Pine ean aa) uct ee Javea AA ae cece 1 Ib. 
Ouienke wee See 2 SR Rae Fen RS N Nl ee iia 3y 
The ration was fed as follows to Nos. 7-12 
Morning feed: 
QS TI NV tsetse he rae ee ced Soe Se eee 5 Ibs. 
COFFS ED ay steer tact cea a ree taste tn per RGEC REN ERAS IS (8h 4 lbs. 
) EDA Th ides 61) @h 0 Descartes ean open Pere ened hc te Meee Sta i ace 3 Ibs. 
Noon feed: 
ANT MVOTELY ALY @: cis ceaccoant teesdatodess aso notes? wecatene ts tala otenaes 4 Ibs. 
ONS Ae: ise ee ee eee SRE ST eee ee 2 Ibs. 
Night feed: 
Sihreddcdicorm: Stalls arte cee sce cele eee 8 lbs. 
GauLLOts ate oe Sele er CDE ESC Cie a I 4 lbs. 
1 Ehexeye Mes nny b-<1 a0 Gee taeteoren ee eemmsaat starts ie Ais a eae aE iunheen o 2 Ibs. 


Nos. 13-16 received the same ration in smaller quantities, averaging 
only a little over one pound of oats daily. 

In feeding these substitute feeds it was thought best to provide a 
variety, as none were as palatable as the regular hay and oats ration. 
The stalks and oat straw were eaten fairly well after the first few days. 
The carrots seemed to be relished by all the horses but No. 14 which 
was the poorest feeder of all. ‘The feed mixture of beet pulp, bran and 
oil cake was eaten well in most cases; sometimes, however, the oil cake 
was left. 
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SCALE OF PRICES. 


The regular scale of prices which has been used at this station was 
utilized in figuring costs of rations, as a regular standard is necessary 
for comparisons from year to year. Because of abnormally high prices 
existing throughout the past year, results are also figured on the basis 
of current market prices. 


Established scale of prices, Current prices, 


per ton. per ton. 
QS OM SPAS ecrcrs tcictie aaees a ated ohcoman sees oe $2.50 $4.00 
OAEvSUCA Wiecs Heres states © toy teceetoet ens 3.00 5.00 
Carr Gts7 <0 s2% lea sated Cetnas wenia eee oras 2.00 3.00 
Pa Oye aay = sha ereeei ter Neh eee cher evens eet oso 8.00 ee 12.00 
TS ie CONIA ee doge sees ci be sateseie hs cas eeeeISe ale ere 14.20 20.00 
Oars wissks. oe aes apts Brak sac catenete ys 20.00 31.00 
WY Heats lorans; ..: ysis aoe cep sionses ie eee cee 18.00 24.00 
Dried? heck pulp 24 4e eae we tater a ott aks 15.00 18.00 
Old zprocessiotlcakew ies ssi. % «c-sels 37s 28.00 30.00 
Dried beet pulp....... 4 Ibs. 
JESU OE Mick sa ered Cae os tmeeeie ec 1 lb. + Feed mixture, $17.66 per ton... 21.00 
OU CAKGi 7. oi. tr rake ae eb: \ 


The tables of cost hereafter given show figures according to both of 
the above lists of prices. 
Feed consumed 10 weeks (Dec. 1-Feb. 8) Nos. 1-6 fed regular ration. 


Timothy Total cost,; Average | Total cost | Average 
No. hay, pets. Bran, old scale | daily cost, at current | daily cost, 

lbs. Fi of prices. cents. prices. cents. 
De ete e-t 7.25, pat atar Looe 811 alfa) $14 26 20.4 $21 79 Sila 
PASI Sta ec see RRM 22, 877 ehn5 14 22 20.2 21°73 Sla0 
RUA ee eaneaet cloencl 2,016 541 Pl Si 13 63 19).5 20 70 29.6 
A at yencee o rapsieuenn dei 1,294 722 17.5 12 56 17.9 19 16 27.4 
(3.7 eau aoc OIG ENG OHO 1,317 793 1rd 13: 36 19.1 20 40 29.1 
(eetheak nee oteay ar Bure 1,317 800 17.5 13 43 19.2 20 51 29.3 
Average......... 1,481 769 V7.5 $13 58 19.4, $20 72 29.6 
Average per day.. 20.4 ELEN OF eset poebccsrer: 0.194 19.4 0.296 29.6 


The above table shows that the six horses fed the regular ration con- 
sumed, on an average, 11.0 lbs. oats and 20.4 Ibs. timothy hay daily, 
during the ten weeks of the trial. The average weight Dec. Ist was 
1,254 Ibs., and Feb. 8th was 1,243 Ibs., a loss of 11.0 lbs., showing that 
the weight was not quite maintained. 

30 
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Feed consumed, ten weeks, Dec. 1st-Feb. 8th, Nos. 7-12, fed cheaper 
ration. 


] 
| | Feed Cost Cost 
| Corn |. Oat | Car- = Ear A Cost Cost 
No. | stalks,| straw,| rots, Hay, ae, corn, ae at old a current a 
Ibs. Ibs. Ibs. ; : Ibs. Ibs. | Prices. | centg. | Prices. | cents. 
| 
| 
UB CITS ORO 622 302 373 | 296 210 289 180 $8 52 | 12.2 | $12 38 UT, 
toy 2 Be ae eee 579 302 371 | 296 210 291 180 8 48 | 12.1 12 32 17.6 
Qe te toe aiere eke 605 302 ott | 300 264 305 180 9 19 | 13.1 13 36 a (Si 
OMe ec cchsvere 605 302 377 300 210 291 179 Srp4 4 1252 12 38 ike fere 
Mie oe Terese iene 602 302 377 296 211 279 186 8 49 | 12.1 1232 IWS 
UPAR Shoes Cech RCI SIone 597 302 377 296 211 289 186 8 56 | 12.2 12 41 irae 
Average....... 602 302 375 297 219 291 182 $8 63 | 12.3 | $12 53 Ilr psi/ 
SS SS = 
Av. per day.... 8.6 4.3 5.4 4.2 Soil 4.2 2.6 0.123) | 12.3 0.177 aly (Ars 


At the start of the feeding period no oat straw was available and a 
larger amount of corn stalks was fed. The average consumption daily, 
for each of the six horses, was 8.6 lbs. corn stalks, 4.3 lbs. oat straw, 
5.4 lbs. carrots, 4.2 Ibs. timothy hay, 3.1 lbs. oats, 4.2 lbs. ear corn and 
2.6 Ibs. of the mixture of beet pulp, bran and oil cake. The horses 
averaged 1,291 lbs. December 1st and 1,305 lbs. February 8th, showing 
a slight gain of 14 lbs. each during the ten weeks. 

A comparison of these two tables will show that Nos. 1-6 were fed 
at an average cost, by the old scale of prices, of 19.4 cents per day, 
while Nos. 7-12 were fed on a cheaper ration at a cost of only 12.3 cents 
per day, a difference of 7.1 cents per horse daily in favor of the cheaper 
ration. The regular weights show also that the horses on the cheaper 
ration were maintained in slightly better flesh, as they gained 14 lbs. 
each during the ten weeks, while the others lost 11 Ibs. each during the 
same period. Or, figuring on a basis of current market prices, it cost 
29.6 cents per day to feed the regular ration as compared to 17.7 cents 
when the cheaper ration was fed, a saving of 11.9 cents per horse 
daily, when the cheaper ration was used. This would amount to 83.3 
cents per week for each horse and would be a considerable item where 
a number of horses were being kept, besides utilizing a class of roughage 
which is of little value on the market. 

Feed consumed in 10 weeks, Dec. 1st-Feb. 8th, Nos. 13-16 fed cheap 
ration. 


a 
| 
Corn | Oat | Ear | Feed | Gost | COSt | Gost | Cost 
No. | stalks,| straw,| Ro0ts, aN ' cae corn, | fare | atold | Qt | current| 
Ibs. | Ibs. | : 3 2 Ibs. bs. | Prices cents.| Prices. | cents. 
| 
ge aera aectte youd 474 167 381 350 82 279 150 $6 74 9.6 $9 68 
i eae SO eed 523 292 S25 245 82 218 138 5 92 8.5 8 64 1223 
RS ernort ee 537 302 381 278 82 213 150 6 26 8.9 9 05 12.9 
Geena sc kUete weds 537 | 3802 380 259 68 224 137 6 02 8.6 8 68 2.4 
Average....... 518 266 367 283 79 234 144 $6 24 8.9 $9 O1 12.9 
gee | 
Av. per day.... AG eons 5.2 4.0 iS 33583 Me) | 0.089 8.9 0.129 12.9 


: EXPERIMENT STATION BULLETINS. 235 


These horses-were lighter than the others, averaging 1,125 Ibs. and 
were idle a large part of the time, so were fed much less than Nos. 
712. The cost was 8.9 cents per horse daily, or 12.9 cents according 
to current market prices. They averaged 1,123 Ibs. at the beginning 
and 1,119 Ibs. at the close, so were practically maintained at weight, 
losing but 4 Ibs. during the 10 weeks. 


WEIGHTS. 

Dec. ist, 1907. Feb. 8th, 1908. 
Nverdce, NOS. 1-6). Sein nas 1,254 1,243. Loss. 11 Ibs. 
IVETE, ONOS, onlcleaidie cscs <n cleo 1,291 1,305. Gain 14 lbs. 
AVETHUC o NOS LO-TO% 5 ea cee ces 1,123 ACEO se Loss 4 Ibs. 


The differences in the weights of the three lots from the beginning of 
the feeding trial, Dec. 1st, to the close, Feb. 8th, are so small that they 
can be overlooked and the horses said to have been maintained at steady 
weight. 

Days worked during 10 weeks, (70 days). 


Lot 1-6. Lot 7-12. Lot 13-16. 
INV OCT ACO frie’ aici overs s. ey 47 days. 41.5 days. ‘ 27 days. 
fei coe : i 
This table shows that lot 1-6 worked 47 days against 41.5 days by lot 
7-12, a difference of 514 days for each horse during the ten weeks. This 
difference in amount of work done, while not great, would have some 
bearing on the experiment, but the difference would probably be very 
slight. The other four horses, lot 13-16, did a much smaller amount of 
work and are not comparable, but the results are given rather to show 
the cost of feeding where the horses were at rest the greater part of 
the time. 


AVERAGE COST PER HEAD DAILY. 


Cost at old scale of Cost at current 
prices—cents. prices—cents. 
Nos. 1-6 receiving the regular ration— 
hav sande Oats sc 3-2. Seater ate erat Sore: the 19.4 or 29.0 
Nos. 7-12 receiving the cheaper ration. 12.5 a wrasre 
Nos. 13-16 receiving the cheaper ration. 8.9 129 


z 7 


The above table shows that during the feeding period of ten weeks, 
the six horses in lot 7-12 were fed for 17.7 cents per head daily as 
‘against 29.6 cents per head for lot 1-6 fed the regular ration, a difference 
of 11.9 cents per head daily in favor of the cheaper ration. For the 
ten weeks of the test period it cost at current market prices, $124.29 to 
feed six horses, Nos. 1-6, on the ration of hay and oats. During the 
same period the total cost for the six horses, Nos. 7-12, was $75.17, a 
saving of £49.12 on the six head or $8.18 per head for the ten weeks. 
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CEMENT SILOS IN MICHIGAN. 


Bulletin No. 255. 


BY J. A. JEFFERY. 


The number of silos in Michigan is steadily increasing. The im- 
portance of silage as a feed is coming to be more fully and more exten- 
sively appreciated. In a similar ratio there is an increasing demand 
for information concerning silo construction and silo material and this 
demand has led to the publication of this bulletin. 

The plan followed in the preparation of this bulletin is: 

1st, To include some of the more important well established theories 
of silo construction and 

2nd, To present a number of illustrations of successful Michigan 
silos with data as to materials used and, where possible, methods of 
construction and labor required. 

Insilage may be roughly defined as moderately fermented succuleut 
feeding material. The succulent material is usually green corn in 
this country. Other materials sometimes used are green field peas, cow 
peas, soy beans, horse beans, ensiled alone or with corn. Green rye, 
wheat, oats and others of the grasses are sometimes used. 

Some practical ensilage users think that certain of the legumes, such 
as alfalfa, clover, field peas, cow peas or soy beans mixed with corn 
make a much more desirable ensilage than does corn alone. Three 
reasons are offered for this preference: 

1. Stock enjoy this mixed ensilage better. 

2. Stock thrive better upon it. 

3. Such an ensilage approaches more nearly a balanced ration. 

The green material is nearly always cut into short lengths before 
being put into the silo. For several reasons it is better to cut it, 
but it is not imperative that it be so cut. In early practice not even 
corn was cut in ensiling. 

The best ensilage is produced when the air can be kept most completely 
from coming in contact with the ensiled material. 

A silo may be defined as a deep chamber with air tight wall, in which 
green fodders are preserved in a mildly fermented condition for future 
feeding. 


ESSENTIAL QUALITIES OF A GOOD SILO. 


1. The wall should be perfectly air tight; otherwise air will get 
into the ensilage and promote molding and rotting. 

2. The inner surface of the wall should be perpendicular and smooth. 
Where these qualities are lacking, open spaces are almost sure to occur 
between the ensilage and the wall of the silo as the ensilage settles. 
The air will work into these spaces with the effects mentioned above. 

3. The walls should be strong and rigid. If they do not possess 
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these qualities they will crack or spring and air will be admitted to 
effect the spoiling of the ensilage. 

4. The walls should be sufficiently nonconducting (“warm’’) to pre- 
vent extensive freezing of the outer portions of the ensilage in cold 
weather. Such portions as adhere to the walls by freezing are likely 
to spoil if they thaw out slowly. 


1, Mich. Built in 1991 of field stone. 
Height 30 ft. Diameter 16 ft. Walls 18 inches thick. 


Vig. 1. Silo owned by W. E. Arnold, Jamestowr 


It has been found that considerable losses from excessive fermenta- 
tion may take place because of defective walls and still the ensilage 
may appear reasonably good and may be relished by the animals to 
which it is fed. 

SILO TYPES AND MATERIALS. 


There are two general types of silos: viz., the square and the round, 
with some intervening modifications. 

The early silos were mostly, if not all, of the square type. They 
were made chiefly of wood in this country. Square silos are seldom 
made now; when made of wood it is not easy to make the walls 
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sufficiently rigid to be entirely satisfactory. Built of stone, brick or 
cement, the walls may be made sufficiently strong to produce a perfect 
ensilage. On the farm of Mr. H. F. Probert, Jackson, Mich., there 
are four splendid square silos, built of vitrified brick, which have been 
in use for several years. 


Fig. 2. Silo locared on the H. P. Deering farm west of Jackson. Built of common 
field stone, 1902. Height cf wall 26 ft. Inside diameter 16 ft. Thickness of wall 18 
inches. Floor 7 feet below ground. 


The round silo is the popular type. It is found built of wood, stone, 
brick and cement and of various combinations of these materials. See 
Figs. 1 and 2. 

Two general styles of wood construction are found:—The so-called 
“all wood” and the stave. A description of the “all wood” construction 
will be found on page 63 of bulletin No. 250 of this station. Few 
“all wood” silos are now built in this state, especially in the lower 
peninsula. 
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= Fig. 3. Typical stave silo. 


During the past ten years by far the greater number of silos built 
in the state have been stave silos. See Fig. 3. During the same 
period the growing scarcity of certain kinds of wood and the increas- 
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ing prices of all kinds of wood have directed the attention of farmers 
to the use of other materials in silo construction. 

Little need be said concerning the stave silo. The number of these 
silos erected annually and the general satisfaction expressed by the 
owners are indications of their efficiency. In some cases the farmer 
purchases his own materials and constructs the silo himself, but he 
generally buys the ready made silo and in view of the growing scarcity 
of lumber and the difficulty of procuring proper material at the general 
lumber yard, the latter way would appear to be the most advisable. 
There are a number of reliable firms manufacturing stave silos. 

Suggestions may be offered at this point: 

However open the cracks between staves may be while the silo is 
empty, these cracks should be closed when the silo is filled. Other- 
wise losses must occur because of penetration of air through the cracks 
into the ensilage. Hence the importance of intelligent tightening of the 
hoops. ; 

IXvery unsound stave should be rejected when selecting lumber with 
which to build a stave silo or in purchasing a ready made one. Sap- 
wood and worm eaten pieces are unfit for silo construction. The writer 
recently inspected the staves of a silo, erected seven years ago, which 
was being moved to a new foundation. One stave, defective as in- 
dicated above, was too badly rotted to be of further use. The other 
staves were in a good state of preservation except for some rotting 
at the lower ends which rested on the foundation. Staves of silos 
rot most rapidly at the lower end,—where they come in contact with 
the foundation. If before setting up, the lower six or eight inches of 
the staves could be thoroughly treated with warm coal tar or, better 
perhaps with carbolineum, their durability would be considerably. in- 
creased. 

For several years past there has been a growing interest in cement 
as a material for silo construction. Silos of cement have been con- 
structed in several parts of the state. Reports concerning their ef- 
ficiency have been conflicting, and numerous theories have been set 
forth as to why they should or should not produce good ensilage. Numer- 
ous questions come to us cencerning the possibilities of cement silos, 
materials required, methods of construction, etc. 

While there is much more to learn concerning cement silos and cement 
silo construction, it has been proven that durable efficient silos can 
‘be made and are being made of cement. Such silos are in use and 
possess all of the essential qualities named on page 256. 

Below are given descriptions of seven cement silos in use in different 
parts of the state. 


THE BOARDMAN SILO. 


So far as the writer knows the first cement silo in the state was 
erected on the farm of J. W. Boardman, which is upon the Clinton 
Road, northwest of and a short distance from the city limits of Jack- 
son. See Fig. 4. This silo is of the solid wall kind and was built in 
the summer of 1902. It is now seven years old and has been filled seven 
times. The inside diameter is 16 feet. The height of wall above floor 
is 24 feet. The lower sixteen feet of the wall ranges from a little 
rore than 8 inches below ground to 8 inches above ground. The upper 
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8 feet of wall is 6 inches thick. The floor is 5 feet below the sill of 
the lower door and is nearly that much below ground on the barn 
side. 

There are four doorways, 54 inches apart, sill to sill, which carry 
doors 24 inches high by 22 inches wide. The two lower door frames 
are made of a single thickness of 2 inch by 8 inch material; the two 
upper frames are made of a single thickness of 2x6 material. All the 
frames are built into the wall and all have jambs of lath. 


Fig. 4. The Boardman solid wall cement silo built in :902, 
near Jackson, Mich. 


The doors are made of a single thickness of inch material. When 
filling the silo the doors are set in place, a piece of galvanized sheet 
iron 26 inches by 28 inches is placed against the inside of each and tacked 
to the door frame and the ensilage material is filled in against the sheet 
iron. The sheet iron thus lapping two inches beyond the edges and ends 
of the doors is held tightly against the door frame and prevents the air 
from reaching the silage by way of the doorways. 

For the roof, rafters are placed two feet apart on the wall. 
A dormer window was built as shown in Fig. 4, about 2 feet by 2 feet. 
A galvanized iron round ventilator 1 ft. in diameter and 4 inches high 
was set at the peak. The ventilator has a roof of the same materials 

31 : 
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supported by 8 inch pieces of strap iron. As soon as the dormer 
and the ventilator were in place, lath was nailed to the upper edges 
of the rafters and dormer frame in the same manner as for ordinary 
plastering and upon the lath was spread a rich mortar of cement and 
sand mixed in the proportion of one to two. 

The wall shows a-great deal of weather checking, but this does 
not seem to affect the quality of the ensilage. In other words the check- 
ing does not extend through the wall and therefore does not allow 
air to penetrate to the ensilage. 


Fig. 5. Solid wall cement silo owned by W. L. Smith, 
East Lansing, Mich. 


The owner, J. B. Boardman, has always expressed great satisfaction 
with the results obtained from the silo. It was built by Callam & 
Clark, of Jackson, and cost $250.00. 


THE SMITH SILO. 7 


A yery interesting solid wall cement silo is one owned by W. L. 
Smith, who lives about one mile northwest of the college. It was 
built in the summer of 1904 and has been filled five times. This silo 
has an inside diameter of 14 feet and a total height of wall above floor 
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of 30 feet including 6 feet of cobblestone-cement foundation. The 
floor stands 5 feet below ground. The foundation wall is 12 inches 
thick and extends 6 inches below the floor. The lower 12 feet of the 
cement wall is 10 inches thick. The upper 12 feet is 8 inches thick. 
Fig. 5 is from a photograph taken nearly four years after the completion 
of the silo and shows the walls to be remarkably free from checking 


ol any kind. 


Fig. 6. Setting up the forms for the construction of the silo shown in Fig. 5. 


The quality of the ensilage produced in this silo is very satisfactory 
to Mr. Smith. Samples of the silage have been examined by the writer 
and pronounced very good. 

The doors of the silo, four in number, are 24 inches by 36 inches. 
They are especially well made of two thicknesses of lumber, with beveled 
edges, refrigerator style and fit snugly into equally well made frames, 
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which in turn are built into the walls. The doors are set into the 
frames from the inside and are held in place by the silage. 

After the construction of the walls they received an application out- 
side and inside of a rich cement wash. The inner face of the founda- 
tion received a half coat of rich cement plaster. 


Fig. 7. Scaffolding and outer form as they appeared near the completion of the silo shown 
in Fig. 5. 


MATERIALS: 
In the construction of this silo there were used: 
30 barrels cement, 
35 cubic yards sand, 
114 cords stone, 
1 bale barbed fence wire for reinforcing the walls. 
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For forms there were used: 
1100 feet lumber 7% inch x 4 inch x 16 feet, 
4 hoops 14 round iron with lugs, 
30 pounds nails. 


P= Fuss 
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Fig. 8. Cement silo built and owned by L. A. Porter, Adrian, Mich. 


A total of 31 days of labor was expended upon the construction. It 
would require considerably less labor for the same parties to build 
unother silo of the same size after having acquired more experience. 

A study of Figs. 6 and 7 will give the reader a fair idea of the kind 
of forms used and the manner of using them. The inner form was 16 
feet high and had to be moved but once, The outer form was 4 feet 


or 
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high and was lifted nearly 4 feet each time it was moved. It was 
clamped to place by means of the hoops and lugs mentioned above and 
shown in Figs. 6 and 7. 

Two strands of barbed wire were built into the concrete every 18 
inches in the lower wall, as the forms were filled, and less frequently 
as the building of the wall progressed. 

The proportion of cement and gravelly sand in the concrete of the 
wall is 1 to 7. 


Fig. 9. Cross-section of wall and forms of Porter silo. A. Section of wall showing position 
of one of the reinforcing cables. B. Inner form and clamp used to spread it to place. 


Mr. Smith has never placed a roof on this silo; 1st, because he has 
never thought a roof necessary (there are a number of roofless silos in 
the state) and 2nd, in filling the silo Mr. Smith stretches a piece of 
wire netting above the top of the silo and is thus able to pile up an 
extra 4 feet of ensilage material above the top of the silo, which in a 
short time settles within the walls proper of the silo. 

Little freezing occurs next to the wall in this silo. 


THE L. A. PORTER SILO. 


Fig. 8 shows a view of the hollow walled cement silo of L. A. Porter, 
Adrian, Mich. It has an inside diameter of 12 feet and stands 36 feet 
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high above the floor. The floor stands 4% feet below the surface of 
the ground and 6 inches aboye the bottom of the foundation. 

The lower 3 feet of the foundation is of cobble-stone and cement. The 
upper 2 feet is of concrete. The foundation is 10% inches wide at the 
top and broadens inward and outward to about 17 inches at the base, 
the floor having a diameter of only 11 feet. The silo wall above ground 
has a uniform thickness of 8 inches and is unique in its construction. 


\\ 
Aw 


Fig. 10. Outer elevation, section, and inner elevation of Janet form used in the construction 
of the Porter silo (Fig. 8.) 


Fig. 11. Outer elevation, section, and inner elevation of outer form used in the construction 
of Porter silo (Tig. 8). 
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Fig. 12. Form used to make hollow in the 
construction of the wall of the Porter silo 
(Fig. 8). 
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Forms are used in its construction, but the wall is rendered “hollow”; 
first, by the use of forms and 2nd, by the building into the wall of tiers 
of No. 2 3-inch drain tiles. Fig. 9 represents a horizontal cross-section 
of the wall. It shows not only the arrangement of the tile and other 
hollow spaces but also the outer and inner forms, the plan of the door 
frame, and the manner of reinforcing the walls with the wire cables. 
The hollow spaces formed by the tile and by the forms are continuous. 
The tiles begin six feet above the foundation, form spaces lying below 
the tile. The form-spaces are continuous from foundation to top of 
wall. The inner form (see Figs. 9 and 10) was built of 2 inch by % 
inch by 26 inch pieces of pine, nailed upon two circles of elm. Each of 
these circles was built up of 2 inch by 38 inch pieces, breaking joints 
with 7% inch by 8 inch pieces. All of these pieces were cut to circles 
of proper radius. 

The outer form (see Figs. 9 and 11) was built of 5 inch x 1% inch 
sheeting tacked to perpendicular ribs 1 inch x 1 inch, placed 1 foot 
apart. This form is reinforced by 2 inch x 14% inch strips nailed out- 
side and at the ends of the ribs. These forms were clamped into place 
by means of two 14 inch bolts in each form as shown in Fig. 9. 

The frame for a continuous doorway (Fig. 9) is made of 21% inch 
x 6 inch oak bridge timber with a 1 inch x 114 inch strip on the inner 
edge against the cement, which strip acts also as a shoulder for the 
doors. An inch strip on the outside of the 6 inch piece makes the thick- 
ness of the door frame equal to the thickness of the wall. Cross pieces 
of the same 214 inch materials are set in the frame three feet apart, 
center to center. The inside width of the frame is 22 inches. The frame 
thus constructed was set up so that the sill stood one foot above the 
foundation, properly braced, and so was built into place. 

For reinforcement, wire cables were built into the wall at intervals 
of 18 inches. The manner of stretching the cables is shown in Fig. 
9. In the lower wall, four No. 7 wires were twisted together for this 
purpose; in the upper wall, two-No. 7 or No. 9 wires were twisted 
together. 

Fig. 18 shows the scaffolding and forms used in the construction of 
the silo. Four posts were set up at quarters about the silo. The oppo- 
site posts were tied (nailed) together by cross or tie beams. From 
these cross beams were suspended the forms (outer and inner) by chains 
or wires. 

To lift a form, four wire fence stretchers were wired or chained to 
the cross beams, one near each post. Chains fastened to the form were 
clutched by the stretchers and drawn tight. The form was then un- 
clamped and lifted to the proper height by the use of the stretchers. 
This was usually done by placing a man or a boy at each stretcher and 
having all work in unison. Or if one man did the lifting, he passed 
from stretcher to stretcher, in order, giving to each one or two strokes. 
When the form was raised to the proper height, usually 24 inches, it 
“was suspended by chain or wire to the cross-beams and properly 
clamped. The outer form should be clamped first always, because the 
clamping of the inner form into place before the outer form was so 
clamped would be likely to crack the unseasoned wall. The inner form 
supported the platform upon which the men worked. 
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The materials, gravelly sand and cement, were mixed in the propor- 
tions 5 to 1, in the usual way, excepting that the mixture was, perhaps, 
wetter than usual. 

Upon the completion of the wall a 14 inch coat of plaster was applied 
te the inside. This plaster was made of sifted sand and cement in the 
proportions of two to one. 


Fig. 13. Scaffolding and forms used in the construction of the Porter 
silo (Fig. 8) just before the completion of the silo wall. 


This silo, built in the fall of 1907, has been filled twice and Mr. 
Porter is well pleased with the quality of the ensilage. Samples taken 
from the edge, center, and mid-way between center and wall and sent 
to the college were of good quality. 
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Materials used: 
40 barrels of cement, 
40 cubic yards of sand, 
400 pounds of wire. 
For the inner form, there were used in addition to sawed circles, 
about 95 board feet 7% inch x 2 inch material and 75 linear feet 14 inch 
x 7% inch strips for upper and lower edges and 21% feet of 2 x 4. 


Fig. 14. Silo owned by Martin Gould, Brown City, Mich. 


For the outer form, there were used about 115 board feet 1% inch x ti 
inch sheeting, 80 linear feet 14 inch x 2 inch strips and 84 linear feet 
1 inch x 1 inch material for ribs and 214 feet of 2 x 4. 

In addition to the above there had to be provided material for scaf- 
folding and platform and a few other sundries 

The doors are of 1 inch material. 
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THE MARTIN GOULD SILO. 


In the vicinity of Brown City there are six solid wall cement silos 
owned by as many different farmers but all built by Jacob Witmer of 
Brown City. In their construction steel forms were used. A brief 
description will be of interest. 

Fig. 14 offers a view of one of these silos which is owned by Martin 
Gould, who resides three miles northwest of Brown City. It was built 
in the summer of 1908, has an inside diameter of 12 feet 2 inches and 
the wall stands 35 feet high, 5 feet of it below the ground. The wall 
is 12 inches thick at the base and 5 inches thick at the top. The inner 
surface of the wall is kept perpendicular, the outer surface tapers in- 
ward toward the top because of the gradual contracting of the outer 
form. The floor and wall rest upon the hard clay bottom of the 5 feet 
8 inch excavation. 

The doorways, of which there are six, are 20 inches x 28 inches. There 
are no door frames. The doors, made of two thicknesses of matched 
pine, are carried in shoulders moulded in the doorways at the time of 
building and just deep enough to receive the doors. To exclude the air 
an inch piece of felt is placed between the edge of the door and the 
shoulder in the doorway. 

The proportion of cement to sandy gravel in the wall is 1 to 7. The 
wall was reinforced by laying in No. 9 wire every 12 inches. 

The floor is 8 inches thick, was laid very wet and without tamping. 
The proportion of cement to sandy gravel being 1 to 8. 

The inner surface of the wall was not plastered but instead was 
thoroughly washed with a good cement wash, as was also the floor. 

The plate, built of 2 x 8 material and held in place by 4% inch x 8 
inch bolts imbedded in the wall, carries the roof. The rafters, eight in 
number, are constructed upon the self-supporting plan. The lower sec- 
tion of the rafter is 5 feet 5 inches long. ‘The upper section is 5 feet 
4 inches long. The rafters in place meet at the center and are covered 
with 7% inch sheeting, which in turn is covered with rubberoid. 

In the lower section of the roof (see Fig. 14) is seen a door, 18 inches 
x 20 inches, through which silage material is introduced. 

The materials used in the construction of this silo are as follows: 

37 barrels of cement, 

52 cubic yards (35 loads) of sand, 

100 pounds of No. 9 wire, 
3 pieces 2x8x14 feet, for plates, 
8 pieces 2x4x12 feet, for rafters, 

280 feet sheeting for roof, 
2 rolls rubberoid. 

The labor expended in the work is estimated as follows: 

36 days (4 men, 9 days) excavating and cement work. 
7 days (2 men, 314 days) building roof and doors. 
3 days, horse to operate mixing machine. 

This does not include hauling of sand and other material. 

Total estimated cost of this silo, $202.00. 

Fig. 15 shows the outfit used in the construction of this silo. It is 
owned by the Concrete Building and Construction Company of Brown 
City. A similar outfit is owned by M. G. Burbank of Kau Claire, Mich. 
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2: Fig. 15. Outfit used in the construction of the Martin Gould silo. (Fig. 14). 


See description of college solid cement wall silo, page 66, Bulletin 
No. 250. 
CEMENT BLOCK SILOS. 


One of the earliest cement block silos erected in the state was built 
in 1904 on the farm of Fred Weeks, Richmond, Mich. See Fig. 16. 
The inside diameter of this silo is 1614 feet and the height of cement 
block wall is 28 feet. The blocks all have a face of 9 inches by 36 
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: Fig. 16._ The Weeks cement block silo. 


254 STATE BOARD OF AGRICULTURE. 


inches but not all have the same thickness and structure. There are 
38 tiers of blocks in the wall. The blocks of the lower 12 tiers are hol- 
low and are 10 inches thick. Those of the next 14 tiers are hollow © 
and are 8 inches thick. Those of the upper 12 tiers are solid and have 
a thickness of 6 inches. Gravelly sand and cement in the proportions 
of 5 to 1 were used in the construction of the blocks and it is estimated 
that one barrel of cement will make 16 8-inch blocks. Seven hundred 
blocks were required. The blocks were laid in a rich cement mortar of 
2 parts sand to 1 of cement. 

There are three doorways, each three tiers deep and one block (56 
inches) wide. Two-inch shoulders were molded into the blocks bound- 
ing the doorways at the time of making the blocks and these shoulders 
carry doors made of double thickness flooring with building paper be- 
tween. The lower doorway rests upon the sixth tier of blocks above the 


Fig. 17. Blocks used in the construction of the Weeks 
silo and the form used in making them. 


floor and each doorway is separated from next (above or below) by five 
tiers of blocks. 

In laying the upper tier of blocks, 12 bolts were set in alternate joints 
to hold the plate for a 4-foot wooden superstructure and roof. 

The blocks used in the construction of the silo (see Fig. 16) were 
home made. The form seen in Fig. 17 is also home made. It was made 
of wood with front and back faces covered with sheet iron. The hollows 
in the blocks were made by using pieces of wood 2 inches thick, 10 
inches long, 9 inches deep and slightly tapering so as to be easily re- 
moved after molding the block. 

To mold a block the mold was set on its side on a cement or other 
floor, or plank. The wooden pieces were set on end on the floor within 
the mold and in such a position as to form the hollows where they 
should be in the block. The wet mixed material was then introduced 
about the wooden pieces in the mold, thoroughly tamped and struck off 
so that the mold was even full. The wooden pieces were then removed, 
the mold was carefully loosened and lifted away from the block and set 


~ 
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again. At the end of 48 hours the blocks could be placed in the wall 
but it was found better to allow them to stand 10 days before placing 


in wall. 
To reinforce the wall a No. 8 wire was laid in the mortar above every 


alternate tier. 
As soon as the wall was constructed the inner surface received a 


Fig. 18. Hollow cement block silo, constructed and 
owned by Wm. Stoll, Lansing, Mich. 


1% inch coat of plaster of rich cement mortar, sand and cement in the 
proportions of 2 to 1. 

A 4 inch cement floor was also put in. 

Mr. Melvin Weeks, who has had much experience in concrete work, 
thinks that with the style of portable mold used in this work he can, 
with the aid of two good men, make one hundred 10 inch x 32 inch x § 
inch blocks in 10 hours. 

This silo was three weeks in building and filling was begun two days 
after its completion. A few weeks, at least, should elapse after the 
completion of such a silo before it is filled. Filling the Weeks’ silo so 
soon, resulted in a crack over each doorway. Three old hoops belonging 
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previously to a stave silo were put about the silo, as shown in Fig. 16, 
and the cracks pointed with a rich cement mortar, since which the silo 
has worked very satisfactorily. 

A diversity of views are expressed as to the effectiveness of the hol- 
low block in preventing the freezing of the ensilage. . It is asserted that 
in this silo the ensilage was frozen two feet back from the solid 6 inch 
blocks of the upper wall, but that practically no freezing occurred 
back of the hollow blocks below. 

The quality of the ensilage in this silo is said to be very uniform 
throughout. 

THE STOLL SILO. 


Fig. 18 shows a cement block silo built upon the farm of Wm. Stoll, 
three miles west of Lansing. This silo, built in the summer of 1907, 


Fig. 19. Blocks used in the construction of the Stoll silo (Fig. 18) and the form used 
in making them. 


was planned and built by Mr. Stoll himself. It has an inside diameter 
of 12 feet and a height of 30 feet. In the construction of this silo a 
cement foundation 18 inches thick was laid extending down from the 
surface of the ground 41% feet. The cement floor stands 6 inches above 
the base of the foundation. Upon this foundation the superstructure of 
35 tiers of cement blocks is built. All but the upper 5 tiers of blocks 
are hollow and all have a face of 24 inches x 814 inches. The blocks 
of the lower tier are 10 inches thick. ‘Those of the second tier are 9% 
inches thick and those of the third tier are 9 6/8 inches thick and so 
on up. The thickness of the blocks of any tier is 14 inch less than those 
of the tier next below. 

The form used in constructing the blocks was similar to that used 
to make the blocks for the Weeks’ silo (see Fig. 19). As soon as a 
sufficient number of blocks was made for any tier the outer edge of 
the ends of the form were trimmed down 1% of an inch and then the 
blocks for the next tier were made, and so on. The hollows in the blocks 
vary from 4 inches x 7 inches in the 10-inch blocks to 2 inches x 7 
inches in the 614 blocks of the thirtieth tier, 
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In laying up the hlocks the inner surface of the wall was kept per- 
pendicular. When the wall was completed the inner surface received 
a 14 inch coat of rich cement plaster, screened sand and cement in the 
proportion of 38 to 1. 

Fig. 20 shows a form for making cement blocks. This is a modifica- 
tion of the Stoll form. 

There are 4 doorways to the silo, each 23 inches wide and 4 tiers of 
blocks high (86 inches). The lower door rests on the foundation and 
all the doors are separated from each other by 4 tiers of blocks. There 
are no door frames. The doors are very simply made of one thickness 
6 inch common flooring, nailed to two cleats and just fill the opening. 
They rest against no jambs. Nailed upon the inner surface of each 
door and overlapping ends and sides by 4 inches is a piece of galvanized 


Fig. 20. Plans and elevation of form for making cement blocks. 


sheet iron. Hach door is set in place from the inside and is held from 
slipping outward by the sheet iron. The pressure of the ensilage 
material against the sheet iron seals the doorway. The question 
naturally arises concerning the strength of this sheet iron lining used 
in this way. After two seasons’ use there does not appear any evidence 
of insufficient strength in this arrangement of door. 

The walls were reinforced by imbedding two strands of barbed wire 
in the mortar underneath the first tier of bl6cks below each doorway 
and in the mortar over the tier of blocks above each doorway. 

For the roof, eight 2 x 4 rafters were used and were given a 2 feet 
rise to the center. The rafters were covered with sheeting, leaving a 
scuttle door 2 feet x 3 feet and the sheeting was covered with a 3 inch 
layer of cement mortar. The rafters were set upon plates bolted to 
the top of the wall, the bolts being set in the cement. 

This silo has been filled twice. When the silage was removed it was 
found that for the upper few feet the ensilage was more or less spoiled © 

33 
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about the edges but for the rest of the way it was of excellent quality 
right out to the edges. The writer visited the silo three different times 


during the first season and once the second season and examined the 
silage carefully. 


In constructing this silo, there were used: 
3114 barrels of cement, ie 
26 cubic yards sand, . 
700 feet barbed fence wire. 
The lumber for doors and roof cost $5.00. 


Fig. 21. 


Cement block silo owned by Wells Parish, 
Allendale, Mich. 


Mr. Stoll estimates that he can make 39 blocks per day. 
can lay up six tiers or courses of blocks per day. 
Hight hours were required for two men to build the roof. 


Two men 


THE DE JONGE SILO. 


_A third type of cement block silo was discovered on the farm of Wells 
Parish, near Allendale, Ottawa county. Investigation shows that there 
are at least 25 silos of this type in Ottawa and adjacent counties. A 
description of Mr. Parish’s silo will be of interest. See Fig. 21. 

This silo has an inside diameter of 12 feet and is 28 feet high, The 
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Fig. 22. Section of foundation and floor of 
the Wells Parish silo (Fig 21). 


foundation stands 4 inches above ground and extends 24 inches below 
ground. The upper 12 inches of the foundation is 12 inches thick and 
the lower 16 inches, widens symmetrically to 24 inches at the base. See 
Fig. 22. The blocks used in the construction of the silo are solid, have 
a face 24 inches by 8 inches, and have a uniform thickness of 3 inches. 


Tig. 23. Cement block used in the construction 
of the Wells Parish silo (Fig. 21). 


See Fig. 23. The blocks are laid up in cement mortar, sand and cement 
in the proportions of 2 to 1, flush with the inner edge of the foundation. 
There is one continuous doorway, about 25 inches wide, extending from 
the first course of blocks to the roof. There is no door frame. 

The wall is not reinforced by wires or rods embedded in the mortar 
between courses but is strengthened by 2 inch band-iron hoops upon the 
outside such as are sometimes found on stave silos. The hoops are 
placed four courses, or about 33 inches apart, and are drawn firmly 
against the walls by lugs. In the doorway behind each of these hoops 
is fitted a 114 inch by 4 inch piece of wood to prevent yielding of the 
boundary wall of the doorway when the hoops are drawn tight. See 


Fig. 24. Section of silo wall (Fig. 21) Fig. 25. Section of silo wall (Fig. 28) 
showing doorway, brace, hoop, .ete, showing doorway, and brace and frame of 
steel, boop, éte. 
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‘ig. 26. Door used in silos shown in Figs. 
21 and 28. 


Fig. 27. Steel door frame with doors used in the 
silo owned by William Schipper. (Fig. 28). 


Fig. 24. These pieces act also as supports to which are nailed pieces 
of 2 x 4 for frames for chute, and for ladder for reaching the upper por- 
tions of the doorway. 

The doors, made in sections, are formed of two thicknesses of floor- 
ing with two thicknesses of tar paper between. The inner thickness of 
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flooring, which sets horizontal, laps 2 inches when in place, as does the 
paper, on either side of the doorway and rests against the inner surface 
of the wall. The sections are made to lap upon each other also. See 
Figs. 26 and 27. These doors are held in place by the pressure of the 
silage. The ends of the inner layer of boards are beveled back to the 
wall. 

When the silo was first built the inner surface of the wall was not 
plastered but was treated with an application of a preparation (prob- 
ably water-glass) which was recommended as having the property of 
closing the pores of the concrete and thus rendering it air tight. It 
did not accomplish this result. That year as much as 6 or 8 inches of 
all the ensilage next to the wall spoiled completely. Before filling the 
silo again the inner surface of the wall received a 1% inch coat of rich 
cement plaster. When the plaster had set it was given a coat of rich 
cement wash. Since that time there has been no poor silage, so Mr. 
Parish reports. The writer examined the silage in this silo, in the 
month of April, 1908, and found that next to the wall thoroughly bright 
and sweet. 

Proportions of materials used: 

For the foundation, 1 part cement to 7 of gravelly sand. 

For the blocks, 1 part cement to 5 of gravelly sand. 

Floor, made wet, 1 part cement to 5 of gravelly sand. 

Mortar for laying wall and plastering, 1 of cement to 2 of screened 
sand. 

Wash, cement and water. 

Roof: 

The roof consists essentially of eight rafters set at low pitch, covered 
with sheeting (flooring in this case) and the sheeting in turn covered 
with rubberoid. A section of the roof is removable and through this 
doorway the ensiling material is introduced. 

This silo was built by contract for $176.00 complete. It has been in 
‘use five years. 

A cast iron form was used in making the blocks. Such a form can 
now be purchased on the market and will cost something like $15.00. 

Other silos of this type were visited. Most of them were 12 feet in 
diameter but differed in height and some possessed at least one new 
feature. A silo owned by William Schipper will illustrate. This silo (see 
Fig. 28) is 12. feet inside diameter and is 34 feet high. Four feet of 
this height is below ground. The 2414 inch continuous doorway has_ 
a frame of 3 inch by 8 inch by 3-16 angle iron. (See Figs. 25 and 26.) 
Braces of 144 by 1% inch iren are bolted to the epposite angles and at 
intervals of 33 inches fall under the hoops, as did the wood pieces 
described in the Parish silo. This frame is set to receive in the angles 
of the frame the inner corners of the blocks bounding the doorway and 
gives to the doorway both strength and durability. The plaster applied 
on the completion of the wall is reduced in thickness, next the door- 
way, to that of the angle iron. 

Mr. Schipper’s silo is covered by a shingle roof. Fig. 28 gives a clear 
idea of the roof. 

The blocks for Mr. Schipper’s silo were made by himself but he hired 
the labor to build them into the wall. He estimates that the silo com- 
plete cost him about $150.00. 
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The materials used in building foundation and walls were: 
15 barrels of cement, 
14 loads of gravelly sand, 
The steel door frame, cost $12.00. 
11 hoops, cost $18.00. 
11 doors, cost $11.00. 


Fig. 28. Silo owned by William Schipper. 


Two objections are heard against this type of silo: 

1st. The walls are so thin (81% inches complete) that the silage must 
freeze badly. To this the owners with whom we have talked say, “It is 
not true. The freezing is not more severe than in a stave silo.” 

2nd. The walls are not thick enough to be sufficiently strong to 
endure the strain to which they are subjected. The writer has been 
troubled with doubts of the same nature. He has examined two of 
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these silos that have been in use for five years and was unable to dis- 
cover check or flaw indicating that this judgment is correct and, 
furthermore, it appears that not one of the 25 or more silos of this con- 
struction has shown evidence of such weakness. 


A FEW COMPARISONS. 


The relative merits of the solid wall silo and the cement block silo 
have not been discussed and little need be said upon this point. Both 
types of silos are in successful operation. Unless proper care is exer- 
cised in construction to make the walls air tight, neither can be expected 
to produce good ensilage. There is probably no foundation for the 
opinion that the ensilage produced in a cement silo is more acid than 
that produced in a wooden one, because the “cement silo is colder than 
the wooden one.” <A series of temperature determinations show that 
the heating in the cement silo is as great as it is in the wooden silo. 
If it be true that the acidity is greater in the cement silo, some other 
explanation must be sought. 

At the present time the cement block silo is more popular than the 
solid wall cement silo. Two reasons may be assigned for this fact: 

1st. The expense and Jabor entailed in building forms for a solid 
cement wall are considerably greater than in building a form for mak- 
ing cement blocks. When forms are built for a single solid wall cement 
silo this difference in expense is magnified. This observation does not 
hold where the professional silo builder is employed. 

2nd. The work of constructing the cement block silo seems to be 
more attractive than that of constructing the solid wall silo. 

We shall find generally that in the home made silo the block wall 
is better and more symmetrically constructed than is the solid wall. 


MATERIALS NEEDED FOR THREE DIFFERENT KINDS OF SILOS. 


That the reader may have some basis for comparison in estimating 
the cost of different kinds of silos the following approximate figures are 
given for a silo 12 feet inside diameter and 30 feet high: 


STAVE SILO. 


The inside circumference of such a silo is 37 feet 814 inches. If 2 
feet is left for doorway and the adjacent staves are used for door frame, 
then 385 feet 814 inches divided by the width of stave used will give the 
number of staves required for one course of staves. If the staves for 
the two courses be 14 feet and 16 feet long respectively and 534 inches 
wide, there will be required 75 staves 14 feet long and 75, 16 feet long. 

There will be required also 14 hoops of 14 inch or 5g inch round iron 
with lugs. 


ALL WOOD SILO. 
Frame: 
For sills (one thickness of 2 x 4) and for plates (two thicknesses of 
2x 4), 9 pieces 2 x 4, 14 feet long. 
For studs: 
38 pieces 2 x 4, 14 feet long. 
38 pieces 2 x 4, 16 feet long. 
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Sheeting: 

The sheeting for the inside must be of two layers with tar paper be- 
tween. Acid proof, water proof paper is better than tar paper. Three 
pieces 12 feet long or two pieces 14 feet long and one piece 8 feet (14 
of 16 feet) long will reach around from door frame to door frame. 
There are 36x30—1,080 square feet of surface to be sheeted with two 
layers of sheeting, requiring actually 2,160 square feet of sheeting, but 
since sheeting like other lumber, falls short of full width, 1-12 must 
be added if 3 inch sheeting is used. The amount to be purchased is 
2,340 feet. Be sure to buy in lengths that will work into 36 feet courses 
without excessive cutting. 

Paper: 

There will be 1,080 square feet to cover with tar paper, and includ- 
ing the lap will require not far from 1,200 square feet of paper. 

Siding: 

The courses of siding will be 88 feet long. Two 12 feet lengths and © 
‘one 14 feet length will cover this. There will be 38x380—1,140 square 
feet to cover with siding, and in purchasing, allowance must be made 
for lap. 

CEMENT SOLID WALL AND BLOCK SILOS. 


The amount of material required will be nearly the same for the two 
silos. 
To make the blocks for the Stoll silo there were required : 
27. barrels of cement, 
23 loads of sand (23 cubic yards). 
To make the blocks for the Schipper silo (if it had been built 30 
blocks high) there would have been required: 
101% barrels of cement, 
10 loads of sand. 
For the foundations of any of these silos there would be required: 
3 barrels of cement, 
3 cubic yards of sand and gravel. 
See Fig. 29, which gives a general idea of how such a foundation 
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Fig. 29. Section of silo foundation with floor at surface of ground. 


should be built. The doors and roofs should not differ materially for 
the same style. 


CAPACITY OF SILOS. 


The capacity of a silo depends upon: 

Ist. Its diameter. 

2nd. The depth of the silage in it. 

A silo with a diameter of 12 feet and with the silage standing 20 feet 
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deep two days after filling, contains approximately 387.66 tons. 
25 feet deep, it contains approximately 51.58 tons 
28 feet deep two days after filling, it con- 


the silage standing 
and with the silage standing 
tains 60.8 tons. 
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In the table below is given other data concerning the contents of such 


a silo, 12 feet in diameter: 


Average rate 

No. of days 20 | at which the 

Depth of silage two days Tons cows could silage would 

after filling.- contained. be fed 30 Ibs. be lowered 

each per day. per day in 

inches. 

PAU Selb sarnict ttc aterm NGar ce untoRCatesenie SO CAO Rohe SEERA Ace eee 37.66 125 1.9 
PATRI ODI On CRE Re PSE CRRA COOICS ALC HT METRE RCCL CE 51.58 172 I EY/ 
PA er OEED oO CST ROO CO DID O10 ORG er aoe 60.8 202 1.6 


If the animals were fed 40 pounds of ensilage per day, the feeding 
could continue but three-quarters as long, and the lowering of the en- 
silage would be one-third faster. 

At the same rate of feeding as indicated in the table, a silo 14 feet 
in diameter supports 27 cows for the same periods. A silo 15 feet in 
diameter would support 31 cows and a silo 16 feet in diameter would 
support 35 cows for the same periods. 

The capacity of a silo increases more rapidly than the depth. 
PRECAUTION IN REGARD TO THE FILLING OF SILOS. 


AN IMPORTANT 


The quality of the ensilage will depend in no small degree upon the 
care and thoroughness with which the materials are introduced into the 
silo at the time of filling. There are many good cutters and the farm- 
er’s selection of a machine must be governed by his taste, needs and 
funds. The proper filling of the silo, however, is imperative. The pack- 
ing must be done in such a way as to exclude the air as completely as 
possible. The amount of work required to accomplish thorough pack- 
ing will, no doubt, depend upon the maturity of the material to be 
ensiled. Cases have been reported where little or no (?) packing by 
tramping was required as the material was distributed by manipulating 
the hood of the blower. These are rare cases. The instances of loss 
by insufficient and improper packing are numerous. One case was re- 
cently observed where for a considerable depth right in the center of 
the silo numerous small spots of spoiled ensilage occurred, apparently 
because of insufficient packing. 

Another case was observed where the workmen failed to tramp prop- 
erly one area on one side where the material was delivered from the 
machine, because they would not submit to the bombardment of pieces 
of cobs, etc., from the blower and where also, because of the delivery 
in this ‘particular place, the material could not be properly distributed. 

Careful distribution of material and persistent tramping are neces- 
sary to proper success. 

Unless the material is distributed by an adjustable hood, it should be 
delivered at the center of the silo and distributed from that point with 
a fork. 

34 
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Fic. 1.—Two Michigan grown_ears Of Ried’s Yellow Dent. 


b ngh og ¥ Se ee ae 4 od et NS 
P 669 anges, pears-eatgget * 


arssvannac 009° a8 ‘ 


"O08 ee ; 


2didNgaBEsreasozoLe. UgdiGER& owe wf Bt 
smmaceenan ti: E202 


Fic. 2.—Two Michigan grown ears. The upper one is of the Hathaway’s Yellow Dent. 
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CORN IMPROVEMENT. 


BY J. A. JEFFERY. 


Special Bulletin No. 47. 


In 1906 Michigan grew 1,475,000 acres of corn, producing 54,575,000 
bushels worth $24,013,000. 

The average yield for that year was 37 bushels per acre. The average 
yield for the ten years, from 1897 to 1906, was 32 bushels per acre, 


for Kansas was 22.0, 

for Nebraska was 27.7, 

for Iowa was 32.5, 

for Illinois was 34.0, 

for the seven corn belt states was 30.5, 
for the United States was 25.4. 


It is seen that the yields of corn in Michigan compare very favorably 
with those of other states. Michigan cuts practically all of her corn 
for the fodder or ensilage, while in most of the belt states comparatively 
little, and in some almost none, is cut for these purposes. These facts 
add importance te the corn crop of this state. 


= 


ACTUAL YIELDS VS. POSSIBLE YIELDS. 


The average yield of corn in Michigan for the ten years indicated is 
32 bushels or 64 baskets. Compared with the average yields of the 
states named above, this does not appear so bad. But let us observe 
from another view point. The reader will have little difficulty in pro- 
curing from the crib an ear of corn that weighs approximately nine 
ounces, and one that weighs approximately eleven ounces. The field of 
corn that averages two nine-ounce ears of corn to the hill with the hills 
three feet eight inches apart, will yield 104 baskets to the acre, while 
the field that produces two eleven-ounce ears to the hill with the hills 
three feet eight inches apart will yield 127 baskets per acre. Neither 
of these propositions seems extravagant; for it is not an uncommon thing 
to find many hills in a field bearing four ears to the hill and the ears 
weighing from nine to eleven ounces each. But observe that the two 
eleven-ounce ears to the hill gives a yield of 127 baskets to the acre 
which is practically twice the average yield of corn in Michigan for the 
past ten years. Why, then, should the average yields fall so far below 
what seems so easily possible? There must be causes and it should be 
possible to remove them. 
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CORN CULTURE. 


In the study of corn culture, the ultimate object is to procure the 
largest possible yield of grain and fodder. To do this we must have: 


Strong vigorous plants, 
. The right number of these in each hill, and 
3. Each plant, or stalk, producing at least one good ear. 


oe 


e 


To secure these there must be 
1. Good seed corn, 
2. Good soil, and 
3. Good practice. 


SEED CORN. 


The most vigorous plants can be produced only from a good quality 
of seed corn. Such corn can be best selected from the stalks before 
harvesting. Seek for ears 


Of good size and proper proportions, 

Properly situated on the stalk, not too high Sid not 
too low, 

3. With the ear pendent. 


ike 


The parent stalk should be of good size and it is desirable that it 
have an abundance of leaves. In Michigan we grow corn for fodder as 
well as for grain. 

The ears may be removed from the stalks as rapidly as they are 
selected. Not a few practical farmers, however, and some investigators 
urge that the ears should remain upon the stalks until husking time. 
If this practice be followed, then,as rapidly as the ears are selected, as 
described above, they shauld be marked by tying a bright string upon 
them or in some other way, so that the huskers may recognize them at 
husking time and set the ears apart. Many ears selected in this way may 
be found to be unsatisfactory in size, shape, etc., for seed purposes when 
husked. 


PRECAUTIONS. 


In selecting seed ears remember that in drying they will probably 
shrink at least ten per cent, both in length and circumference. A ten- 
inch ear will shrink in drying to nine inches. 

It hardly seems wise to select the earliest maturing ears if they 
mature unduly early. It would seem better to select ears that mature 
just sufficiently early to be out of the way of the average early frost. 
In other words, the corn plants should use the longest safe growing 
season. 

At least a sufficient amount of seed corn should be carefully selected 
as above described to plant a few acres from which to select the next 
year’s seed. The rest of the seed may be selected, and often is, from 
corn husked from the shock, but that so selected, should be from the 
corn grown from the carefully selected seed of the previous year. Al] 
seed corn taken from the husked corn should be selected before freezing 
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‘an occur. Authorities are agreed that the freezing of corn before it 
is thoroughly dry lessens its vitality. 

Fig. 3 shows a section of germinator with a row of plants from care 
fully saved seed from the crop of 1907. Fig. 4 shows a section of germ- 
inator with a row of plants from the same number of the best ears to 
be found in a crib from the crop of 1907 and coming from the same 
field as those that were carefully saved. 


Fic. 3.—The plants from 15 ears carefully saved seed corn, in germinator test. 


Fic. 4.—The plants from 15 best ears selected from crib in spring 1998, in germinator test. 


DRYING. ~ 


All corn selected for seed should be at once stored in a warm, dry, 
airy place to dry. <A furnace room is good if it complies with the 
three named conditions. It may do to leave the corn in crates, but 
there is more or less danger in the practice, and especially if the corn 
is over-moist. The crate is not safe. 

Fig. 5 shows an excellent cheap rack, with corn in place. The racks 
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are twelve feet long and ten feet high. The posts, which are of 2x4 
hemlock, stand four feet apart. The horizontal strips are cut from sound 
hemlock or pine boards 1x%, and are set in pairs as shown. Each pair 
carries a tier of corn. The distance between any pair and the one above 
is four inches. Six-penny nails should be used in nailing on the strips. 
The seed corn should be placed in rack as shown. - 


Fic. 5—A practical rack for drying seed corn. 


Fig. 6 shows a scheme brought to our notice by Mr. Orin J Bemis, 
of Ypsilanti. It may be made of a four-foot piece of 2x2 inch material 
or of two-inch to three-inch sapling. Finishing nails are driven into 
the piece two and one-half to three inches apart, according to the size 
of the ears to be dried upon it. A hole bored through the piece near 
the top allows the fastening to it of a wire or string by which it may 
be suspended from a beam, as shown in Fig. 7. 

Another interesting scheme for drying seed corn is shown in Fig. 8. 
It consists of a cedar post nailed to a frame of 2x4’s, each piece four 
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Fig. 6.—The Bemis rack with ears in place. 


Fic. 8.—Corn rack made of a fence post. 


Tica. 


7.—Bemis racks filled with ears and suspended from 
joists. 


Fic. 9,—Seed corn suspended by binder twine 
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feet long and the two set into each other at right angles as shown. A 
piece of sheet iron or an old pan is fitted about eighteen inches above 
the lower end, as shown, to prevent mice and rats from getting at the 
corn. 

Above this iron or pan twenty-penny wire finishing nails are driven 
at intervals of two and one-half to three inches, according to the size 
of the ears to be dried. This particular post is five inches at the bot- 
tom and carries 165 nails. A larger post would carry more. A cross- 
piece is sometimes nailed to the post about four feet above the base, 
to be used in moving it. 

Fig. 9 shows a very simple and satisfactory scheme for hanging seed 
corn to dry, recommended by Professor Holden, of Iowa. It consists 


pis eal Fic.'10.—Shows =the manner of tying the ears together with binder twine. 


of a six-foot piece of binder twine. An ear of corn is placed at the 
middle of the piece of twine and a single tie or knot made, as shown 
in Fig. 10. A second ear is tied over the first with a single knot, and 
so on till one and one-half to two dozen ears are tied in the string. 
Then the upper ends of the twine are fastened to a nail in a beam, or 
to a wire stretched between beams or posts. 

But wherever placed, the corn should be thoroughly and quickly 
dried. This removes the possibility of molding and consequent lessen- 
ing of vitality. A temperature of a little above ordinary room tempera: 
ture is suggested till the corn is well dried; then a ‘temperature any- 
where above the freezing point is considered satisfactory. It is thought 
by many that well-dried seed corn will not have its vitality lessened 
by freezing. Others never allow seed corn, however well dried, t» 
freeze. There can be no doubt that the latter practice is safe. 

Seed corn taken from the crib in the spring cannot have the vitality 
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of properly cured corn, and this in face of the fact that the crib corn 
may show a hundred per cent of germination. The relatively damp 
condition, and the occasional or continued freezing of winter make 
perfect vitality and vigor impossible.. In an ordinary test, rack dried 
corn germinated ninety-nine per cent; crib corn tested seventy-seven per 
cent. The winter had been a very mild one, too. See Figs. 3 and 4. 


TESTING OF SEED CORN. 


It is a good practice to test the germinating quality of every ear of 
the seed one is planning to sow. The under taking is not a difficult 
one. Fig. 11 shows a germinator uscd by the farm department of the 


Fic. 11.—Galvanized iron germinator. Small¥notches are cut in the rim“at intervals of 14 inches to 
carry the string or wire which divides the germinating. surface, into 14 inch} squares. This 
figure shows four rows of kernels in place. 


f Za Ce OE lh COE PEE OE par ia a SA ot ow \ 


So 


Fia, 13.—Same as figure 11, after seven days, 
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Vig. 14.—Germinator made of a soap box, ready to receive the kernels from ears. 


Fic. 15.—Germinator made of soap box with plants sufficiently developed to indicate the quality of 
the ears from which the kernels in the test were taken. 


Fig. 16.—Twenty-five kernels of corn from each of five carefully saved ears of seed corn were planted in 
these five pans respectively. A careful examination reveals the fact that there‘is a great_dif- 
ference not only in the germinating qualities, but in the vigor ofthe resulting plants. We 
have, here, an excellent illustration of the importance of testing seed corn by individual] ears, 
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college. It is 1144x1714 inches inside measure, and is one inch deep. 
It is made of galvanized iron. Notches are cut one and one-quarter 
inches apart in the rim or flange. The germinator is filled with sand 
or sandy soil, and stricken off with a straight edge, and then lightly 
tapped to settle the sand. A string is then stretched as shown, mark- 
ing one and one-quarter inch squares. This gives 126 squares. Five 
or six such trays will hold the kernels from five to eight bushels of 
corn. One tray will hold the seed from seventy-eight pounds of ten- 
ounce ears. 

Figs. 14 and 15 illustrate a germinator made by cutting down a soap. 
box gotten at a grocery store. Tacks or very small nails are driven into 
the sides (not the edges) of sides and ends, one and one-quarter inches 
apart, to carry the string. : 

Place the ears of seed corn in rows of fourteen ears each, either on 
racks or elsewhere, i. e., aS many ears as there are squares in’ one of 
the long rows in the tray, numbering the rows of ears to correspond 
with the rows of squares..in the tray. Take each ear. separately, re- 
move four kernels from as many different points on the ear, and set 
them, small end down, and germ side in, in the square corresponding 
to the ear. Press each kernel down till its’top is even with, or better, 
just below the surface of the sand, as shown in Fig. 11. Each tray 
provides for nine rows of ears. 

Next, wet the sand in the germinator thoroughly, and Jeave in a 
warm place, at room temperature, or slightly higher. See to it that 
the sand is kept well moistened, but not saturated. 

Fig. 11 shows the corn in place, Fig. 12 shows the corn germinated, 
and Fig. 18 shows the corn after some growth is made... It.is only after 
the corn has had an opportunity to grow several days that one can 
pass intelligently upon the vigor of the germinating kernel. It is 
not sufficient that a kernel of corn germinate. Discard all ears whose 
kernels do not all germinate vigorously, if you would have a perfect 
stand of vigorous plants. See Fig. 16. 


TIP AND BUTT KERNELS. 


Tip kernels should be removed far enough back tod- insure free- 
dom from molds which are likely to be found where the ends of the 
husks have allowed moisture to enter before husking. Aside from this, 
tip and butt kernels are objectionable only so far as their presence in- 
terferes with an even stand, where planting is done with a machine. 
Grading, or screening the corn, insures an even stand where a planter 
is used. , 

Figs. 17 and 18 show the germination and growth of tips, middle and 
butt kernels from the same ear, and this is in accord.with a considerable 
number of tests made by one of our college students some years since. 
Not all breeds of corm give the same results. Occasionally the results 
are reversed. : 


THE SOIL. 


Well-manured, well-prepared clover sod is the ideal place for corn, 
Timothy sod is objectionable in Michigan, for the reason, according to 
Professor Pettit of the Experiment Station, that the timothy bulbs 
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are the breeding places from which come the wire worm, the cut worm, 
and the corn bill-bug, all serious enemies of corn. The ideal type of 


soil for corn is the loam, or sandy loam, with a rather open, not sandy, 
sub-soil. 


Fig. 17.—The young plants at the left are from tip kernels, those in the middle are from middle ker- 


nels, and those on the right are from butt kernels, all from the same ear, and planted at 
the same time. 


Fig. 18.—Same as figure 16, after four days. 


THE MANURE. 


There is a difference of opinion as to when the manure should be ap- 
plied to the clover sod. If the soil is reasonably good, the manure 
might profitably be applied to the pasture, thus giving the pasture the 
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benefit of the manure. The corn will profit largely from it. The prac- 
iice of top-dressing—of applying manure after plowing—is coming 
much into favor. 


THE PLOWING AND OTHER PREPARATION. 


Plow reasonably deep, in good time, at least two weeks before plant- 
ing, and more if possible. Roll to bring the newly turned soil into 
contact with the lower soil. Disc or spring tooth well. Follow with 
a peg tooth harrow. Work often enough thereafter till planting time, 
to keep the soil fairly mellow to a depth of three inches. Early plow- 
ing and subsequent ‘working promote proper conditions of moisture, 
ventilation and temperature, all of which are so necessary to an abund- 
ant supply of available plant food for the young crop of corn. Young 
plants as well as young animals profit by a good supply of food, and 
suffer as well when the supply is insufficient. 


PLANTING. 


Plant as early as soil conditions will permit. Plant only so deep as 
inay be necessary to insure sufficient moisture to the germinating ker- 
nel. The kernel and the sue ceeding plant both need the warmth of the 
sun. The depth will be greater in sand than in clay. 

Three kernels to the hill is considered good planting. Tf the seed 
is of high quality, and the ground well prepared, this should insure a 
good stand. 

The question of hills as against drills is one that should be settled 
by each individual for himself. The use to which the crop is to be put 
must be a factor in deciding the question. It is generally thought that 
a given number of plants, distributed one in a place, will give a 
larger yield than if planted in hills of three or four plants in a place, 
but. occupying the same total area. This is denied by some good authori- 
ties. Prove it for yourself. 

After planting, harrow at least once before the corn comes up, to 
destroy starting weeds, and to loosen the soil. Our best corn growers 
harrow once or twice more before the cultivator is started. 

After the corn is well up count the number of plants per hill in a 
number of different rows in different parts of the field. If you find 
hills with less than two stalks or any considerable number of hills with 
only two stalks, there is something wrong. Such failures may be due to 

1. Poor seed, 
2. Failure to cover seed because the ground is rough or 
the soil has been insufficiently mellowed, 
3. Poor planter, 
4. Poor help, 
5. Animals—crows, gophers, moles, ete. 


any of which, save possibly the last, indicate poor management, and 
should be remedied another year. 


CULTIVATING. 


Cultivate often enough to keep the soil free from weeds and _ thor- 
oughly stirred to a depth of two inches up to the time of tasseling. 
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Most of our best corn growers continue to cultivate even after the corn — 
has tasseled. 
BARREN STALKS. 


When the ears have well set, count and record the number of stalks 
bearing no ears. If there are many of the latter, some way should be 
sought to lessen the number in the future. The presence of such stalks 
may be due to at least two causes, (1) inherited barrenness, (2) to 
improper nutrition. 


CORN IMPROVEMENT. 


In the improvement of corn the following things are sought, and in 
the order named: 

1. Increased yields. 

2. Improved qualities. 

3. Fixation of character—prepotency—the power to trans- 
mit to succeeding generations certain well-defined 
fixed characters and these within reasonably narrow 
limits. 


INCREASED YIELDS. 


In improving for yields merely, it is sought to increase the power of 
the plant to use larger amounts of food and produce more grain or 
fodder, or both. The plant must have more energy. To accomplish 
this end two lines of procedure are open to us: 


1. Selection: 
(a) general. 
(b) controlled. 


2. Cross fertilizing: 
(a) general. 
(b) controlled. 


The real work of improvement in both cases will be done in plots. 
and as described here, may be taken up by any farmer interested in corn 
improvement. 


SELECTION. 


This work begins in the field of growing, ripening corn. The field is 
explored for the most perfect ears in size, form and depth of kerne! 
found on the most perfect stalks as regards foliage, size, energy and 
time of maturing ear. Generally, not many ears will be found coming 
up to the ideal of the experimenter. These ears should be carefully 
saved for planting. 

(la) The grain from these ears may be.mixed and planted in an 
area by itself away from the rest of the corn on the farm, or the area 
may constitute a part of the regular corn field; but in the latter case, 
it should constitute the southwest corner of the field because the winds 
in Michigan are chiefly from the southwest, and, while from that direc- 
tion, will not bring pollen from the poorer parts of the field to cross 
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upon the supposed better corn of the breeding plot. If, however, some 
neighbor is growing another breed of corn near by this southwest cor- 
ner, it will not be desirable to use this corner for the breeding plot, 
because pollen from the neighbor’s corn is likely to be blown into it. 

At ripening time the few best ears of this plot are selected, as before 
described, for next year’s breeding plot, while other good ears should 
be saved for a general seed plot in the field for next year. Or, if this 
breeding plot be of considerable size, it might be possible to select seed 
enough for planting the whole field next year. This plan has been prac- 
ticed in Michigan with good success. 

(1b) Instead of mixing the corn from the several ears, the corn 
from each ear might be sown in a row or block by itself in the breeding 
plot. This gives a chance to study the progeny of each ear by itself 
and to select the best of the progeny of the best ears. There arises the 
difficulty in this plan, that the best ear in any row planted from the 
best ear, may be the product of the crossing of the pollen from a row 
planted from a very poor ear, as shown by its “performance,” upon this 
row planted from the best ear. 


CROSS-FERTILIZING. 


(2a) Two ears of apparently good quality may be selected for cross- 
breeding, and with the idea of breeding ear No. 2 on ear No. 1. A block 
of land, say five rods by three rods, may be laid off and marked. In 
rows 1, 3, 5, 7, 9, 11 and 13 the grain from ear No. 1 is planted, while 
in the even-numbered rows—2, 4, 6, 8, 10, 12 and 14—the grain from ear 
No. 2 is planted. At tasseling time the tassels are removed from the 
odd numbered rows as rapidly as they begin to appear. The ears form- 
ing on the stalks of the odd rows must be pollinated by pollen from the 
even-numbered rows. The matured ears on the odd rows are seen to 
be the result of cross-fertilization—are the progeny of the crossing of 
ear No. 2 upon ear No. 1. 

Prof. Williams, of the Ohio Experiment Station, very wisely calls 
attention to the fact that the productive qualities of these two ears so 
crossed the one upon the other were not known. He practices the 
following method: 

(2b) After selecting ears from the field as described above, a part, 
less than half, only of the grain from each ear is planted in rows as 
described in (1b). The remaining portion of grain of each ear is care- 
fully saved. The crops from the several rows so planted indicate the 
productiveness and quality of the corresponding ears, and it is thus pos- 
sible to tell which of these ears are more promising, and that portion 
of the grain from these ears which was saved, can now be planted in 
the blocks as described in (2a), thus crossing strong ears upon strong 
ears of known productiveness and quality. Ears from these crosses 
may be tested and crossed in like manner, and so on, as far as the 
breeder cares to carry on the work. 

The value of such a system of cross-breeding is twofold: 

(1) Cross-fertilizing of plants should result in increased vigor; and 

(2) The bringing together of plants from ears selected for proven 
strong qualities ought to produce even greater vigor. 

Do not be surprised or disappointed if the ears obtained immediately 
from this cross-pollenating are small or poorly filled. 
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IMPROVING QUALITY. 


This has reference to changing the physical characteristics of the ear 
and kernel and the chemical composition of the kernel. Physical 
changes are brought about both by selection and by cross-fertilizing. At 
the present time selection is employed to accomplish chemical changes, 
and the chemical changes usually sought are in the starch, oil and 
protein content, depending, of course, upon whether the corn is grown 
for feeding purposes or for the starch factory. 

The oil is obtained from the germ, and the quantity of oil depends 
upon the size and upon the quality—chiefly upon the size—of the germ. 


Fic. 19.—A study of the structure of the kernel of corn, showing the location of the germ with the 
embryo, and the distribution of the starch and the horny starch. The light portion is the starch. 
The very dark portion is the horny starch. 

(a) Shows especially well the position and appearance of the embryo. 

(d) Shows a cross section of a kernel like (b) just above the horny starch. , 

(e) Shows a cross section of the same kernel Just below the upper end of the horny starch. 

(f) Shows cross section of the same kernel at upper end of germ. 

(c) Shows a larger proportion of horny starch than does (b). 


Fig. 19 shows the structure of kernels of corn. The light portion of 
the kernel is the starch, the darkest portion is called the horny starch. 
The greater part of the protein comes from the horny starch; therefore. 
the greater the amount of horny starch, the greater the amount of 
protein. 

If large oil content is sought, ears having kernels with large germs 
are selected for seed. 

If large protein content is sought, the ears having kernels with a 
large amount of horny starch are selected for seed. It is claimed that 
in ears of the same breed, one has little difficulty in distinguishing with 
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the eye, between kernels of high and kernels of low protein. By select- 
ing kernels of high protein content for seed, the average content has 
been raised several per cent in experiments conducted for that purpose. 


FIXING CHARACTER. 


This is one of the most difficult things to accomplish, and it often 
requires years of careful work. It requires, too, that the breeder have 
very clearly in mind an ideal ear and that the ears he selects for seed 
conform very closely to this ideal. 

One of the older and well-known breeds of corn is rather noted for 
the number of ears it produces untrue to type. One Michigan breed 
produces at the present time too great variation in style of ears and 
of kernels. There is good reason to believe, however, that this varia- 
tion both of ear and kernel can be greatly lessened and quite readily, 
too. 

On the other hand other well-known breeds, while they vary in size 
because of climate and soil condition, appear to produce ears remark- 
ably constant in general appearance as regards shape of ear, and color 
and shape of kernel. 
THE IDEAL OR PERFECT BAR. 


It is not often found. It must possess certain physical qualities or 
characters : 

1. Shape. In shape it should be cylindrical, or only slightly 
tapering. The very tapering ear is being bred away from. The 
rows should be straight, extending completely from butt to tip. 
See Figs. 1 and 2. 

2. Color. The cobs should be red for yellow corn, white for 
white corn, and red or white for the white caps as now bred, 
but all red or all white. They should be white for flint corns. 


There should be no kernels present indicating by color or shape 
that cross-pollenation from another breed had taken place. 

3. Tips. The tips should be well covered with kernels of uni- 
form size, the rows remaining unbroken to the end. The ques- 
tion as to whether the cob may not protrude slightly is an open 
one. 

4. Butts. See Figs. 20 and 21. The butts should be well 
rounded as shown in Fig. 20. The shank, or ear stalk should 
equal about one-third the total diameter of the ear. 

5. Kernels. The kernels should be wedge shaped, so that 
they shall fill completely all space between the circumference cf 
the ear and the circumference of the cob. See Figs. 22 and 23. 
To examine kernels, remove two kernels side by side from the 
cob, one-third or one-half the distance from butt to tip, and lay 
them on some flat surface, germs up in the same relative posi- 
tion they occupied on the cob. 

6. Length and circumference. At the present time the stan- 
dards of the Michigan Corn Improvement Association are 814 to 
914 inches for length and the circumference must not be more 
than 4-5 nor less than 3-4 the length of ear. The circumference 
is measured one-third the distance from butt to tip. 

36 
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7. Per cent of grain to ear. The M. C. I. A. requires that 100 
pounds of ears shall shell out eighty-eight pounds of grain, and 
individual ears shall shell in that proportion. 

In corn judging, the following additional points are considered: 

8. Uniformity. Ears may show that they belong to a particu- 
lar breed, and yet lack in uniformity of appearance, just as a 
group of cows may leave no doubt as to what breed they belong, 
and yet may not be uniform in appearance of the group. 


Fiag. 20.—A very good butt and tip. 


Fria. 21.—Two poor butts. The left one would be cut at least a half point, while the right one would 
be cut at least three-tenths of-a point, under our rules for scoring. 


9. Condition. This takes into account whether the corn is 
ripe, sound, free from disease, injury and dirt, is bright in color, 
and of apparently good vitality. 

10. Uniformity of kernels. Two kernels are removed from 
each ear as described above and the pairs placed in rows for 
comparison. Eyery pair should look like every other pair in 
shape and size. 
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Fic. 22—A study of kernels. : 

The upper three kernels are well proportioied and occupy completely the space between the cir- 
cumference of the ear and the circumference of the cob. ‘ 

The upper right hand two kernels are poorly shaped and leave a lot of unoccupied space. 

The lower right hand two kernels show how tue white rice popcorn kernels occupy the space. 

The lower two kernels are of the shoe-peg type. x 

The left two kernels show the relative shape and position of flint kernels as compared with the 
upper three dent kernels. : 


Fic. 23.—A study of kernels. The shoe-peg type is seen in the upper left hand corner. The three 
kernels in the upper right hand corner approach most nearly to the ideal shape. Note the 
unoccupied space because of the rounding edges in some of the cases. 
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CORN JUDGING OR SCORING. 


In judging corn, ten ears are studied, their defects determined and 
charged against them. The score card is a convenient form for use in 
this work. 


DENT CORN. 


Score Card. 


Students’ 


Corrected 
scere. 


Scale of points. Standard. ear 
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Weight of five ears 


Proportion of grain to ear 
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The following outline of things considered and rules for cuts is found 
convenient for beginners in corn judging. 


OUTLINE FOR SCORING DENT CORN. 


Things to consider. 


1 Likeness between ears exhibited. 


2 Shape ofear. Arrangement and character of 


TOWS. 


3 Freedom from cross-breeding. 


4 Maturity, soundness, freedom from injury 
and dirt, brightness of color and vitality. 


5 Variation above 94 in. and below 84 in. ! 


6 Variation above 4-5 and below ? length of 
ear. 


7 Uniformity of tip kernels regularity of rows, 
completeness of covering. 


8 Manner of rounding out and quality of 
kernels. 


9 Likeness in shape. 


Approach to ideal wedge shape. 


Per cent of grain to ear. 


Rules for cuts. 


One point off for each odd ear. 


4 point off for each poorly shaped ear, 


10 points off for red cob in white ear or white cob 
in yellow ear. i 
1-5 point off for each mixed kernel with a maxi- 
mum cut of 1 point per ear. A missing kernel 

counts as a mixed kernel. 


—— 


14 points off for every diseased, injured, chaffy, 
immature or dirty ear. 


ee 


2 points off for every inch of excess or deficiency 
in length of ear. 


ee 


1 point off for every inch of excess or deficiency in 
circumference of ear. 


1 point off for every badly covered tip. | 
4 point off for every } inch of exposed tip. 


——__————$—$<—$—$— $—$— —$————————————————— 


4 point off for every uncovered butt. 
3-10 pant off when butt is covered but kernels 
are flat. 


4 point off for each set of kernels lacking in general 
uniformity of appearance. 


$< 


1 point off for each set of poorly shaped kernels. 


1 point off for each per cent short in weight of corn. 


Standards:—Length of ear, 84 to 94 inches; circumference of ear, 3 to 4-5 length of ear; percent of 


grai to ear, 88. 
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SCORE CARD FOR WHITE-CAP DENT CORN. 


The scale of points for white-cap corn is the same as that for white 


and yellow dents. 


The standards are the same, and the rules for cuts 


are the same except that the color of the cobs may be red or white, 
but must all be the same color in the same exhibit, and a cut of ten 
points is made when red and white cobs appear in the same exhibit. 


SCORE CARD FOR FLINT CORN. 


The following score card for flint corns has recently been adopted 
by the Michigan Corn Improvement Association : 


Pe sie Do 


= 
o 


i 


Length of ear 
Circumference 
Open space 


Proportion of 


SCORE CARD FOR FLINT CORNS. 


Scale of points. 


Oh Gat ee cae oe nhs eine tenes cece 


grain to ear 


Variety 
Length. .... <<. 
Circumference 


Proportion of grain in ear 


| 


Standard. 


Students’ Corrected 
score. score. 
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OUTLINE FOR SCORING FLINT CORNS. 

Things to consider. ; Rule for cuts. ee 
me Likeness between ears exhibited. 1 point off for each odd ear. & 
3 ehaipe of us Arrangement and character of | 4 point Peta poorly shaped ear. i 
ee from cross-breeding, Be off for 1 red cob, 1-5 point off for ie 


mixed kernel with a maximum of 1 point of cut 
per ear. An absent kernel is counted as a 
mixed kernel. ; 


4 Maturity, soundness, freedom from injury | 1 point off for every diseased, injured, chaffy or 
and dirt, brightness of color and vitality. immature bleached or dirty ear. 


5 Uniformity of tip kernels, regularity of | } point off for every badly covered tip; % point 
rows, completeness of covering. off for every } inch exposed cob. 


6 Extent of exposure of butts. 1 point off for every inch of maximum exposure. 


7 Variation in length beyond extremes allowed. | 2 points off for every inch of excess or deficiency 
eyond the extremes allowed. 


— ee eeeeeeeeeeeeeEeEeeeEeeeEeEeeeeeEeEeeEeeeeSFEeeeeeeeeeeeeeeEeEee—————eeEeEeeeEeeeEeeeEeSeEeEeEesSeESeSeSEeEeEe 


| : 

8 Variation in circumference beyond the ex-| 1 point off for every inch of excess or deficiency in 

tremes allowed. elecusference of ear beyond the extremes 
allowed. 


9 Open space between rows extending from | 1 point off for every inch of total space above ? 


butts toward tips. inch in each of the several ears. 
10 Per cent of grain to ear. 14 points off for each per cent short in weight of 
corn. 


Standards:—Length of ear, 10—12 in.; circumference of ear, 44—5} in.; proportion of grain to ear, 
84 per cent, 


FERTILIZERS FOR CORN. 


We are frequently asked to formulate a fertilizer for corn. 
It should be remembered that the demands of the crop for artificial 
fertilizers cannot be the same for all cases. They will depend upon: 


(1) The soil—its character, the amount of organic matter it 
contains, its tilth. 

(2) The system of cropping that has been followed upon the 
soil; whether a rotation has been followed, or whether a con- 
tinuous grain cropping process has been followed. 

(3) The place occupied by the corn crop in the rotation. 


A careful study of the following statements may make the matter 
of fertilizers more clear, 
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(1) According to Prof. Voorhees, of New Jersey, a fifty-bushel 
(100 crate or basket) crop of corn and the accompanying stalks 
will remove from the acre of soil on which they grow 

80 pounds of nitrogen, 
29 pounds of phosphoric acid, and 
55 pounds of potash. 

(2) However rich or poor the soil (in Michigan) it should 
furnish at least a part of these materials, and a well-cared for 
soil should furnish a very considerable part of them, or all of 
them. 

(8) It is important that the young plants, as they begin to 
send down their roots and to throw out their leaves, be well 
supplied with nitrogen, phosphoric acid, and potash. The 
amounts the soil itself will be able to supply them will depend 
upon how well it has been previously handled, and the care with 
which it has been prepared for this year’s crop. If there is not 
a natural supply at this time for the young plant, there should 
be an artificial one. 

(4) <A good supply of potash is needed throughout the growth 
of the plant, but its usefulness practically ceases when the final 
maturing of the grain begins. 

(5) Nitrogen is required in increasing quantity during the 
growing season. It is applied artificially in less quantities than 
are phosphoric acid and potash, and especially so if the soil is well 
supphed with organic matter, because as the season advances 
the nitrogen of the organic matter is made available in increas- 
ing quantities, by the nitrifiers, for the growing crop. 

An excess of nitrogen in the soil retards the maturing of the 
crop and may interfere with the development of the grain. 

(6) The importance of phosphoric acid increases as the crop 
approaches maturity. “Phosphoric acid forces or hastens ma- 
turity.” 

(7) Clover sod is the place for corn. Some authorities state 
that even upon a well-manured clover sod some artificial fertil- 
izers should be added. 

(8) On the other hand some reputable farmers in Michigan 
who have made trials of commercial fertilizers upon manured 
clover sod, assert that no appreciable benefit was derived from 
this use of the fertilizers. 


FURTHER FACTS AND THEORY. 


A ton of fresh manure from the horse barn contains 


10 pounds of nitrogen, 
5.2 pounds phosphoric acid, and 
9.5 pounds potash. 


A ton of fresh manure from the cow barn contains 


8.5 pounds nitrogen, 
6 pounds phosphoric acid, and 
9 pounds potash. z 


These are averages for well-fed animals and are abundantly con- 
servative, 
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Manure from the sheep barn will be considerably richer than either 


of the above. 


If well worked into and through the soil, these manures would prob- 
ably give one-third and possibly more ‘than one-third of the above con- 


stituents to the crop of the first year. 


Remembering that the soil, if well managed, must always be able to 
furnish considerable quantities of the required plant foods, one may, 
with the above figures, estimate for himself what should be reasonable 


applications of barn yard manures. 


COMMERCIAL FERTILIZERS. 


The use of commercial fertilizers is much resorted to in the east 


and to some extent in Michigan. 
agant in many cases; 


The amounts applied seem extrav- 
for frequently they are equal to and sometimes 


exceed the quantities ‘actually removed from the soil by the crop. This 
is seldom true in the application of nitrogen, but it is true in the case 


of phosphoric acid and potash. 


classified information which may be helpful. 


he= following table contains some 


Pounds of material removed by a 50 bu. 
crop of corn including stalks 


(100 basket) 


The 


propestons of materials recommended by one 
aut i 


ority for a good fertilizer 


600 lbs of this fertilizer would add to the soil 


An eastern authority recommends an application of 
commercial fertilizer that adds to each acre (when no 
manure is added) 


This is suggested by an eastern authority wheres a digssiné 
of manure has already been applied.. 5 


And this from Oregon 


ee 


100. 
100 
100 
100 
100 
100 
100 


sodium nitrate furnishes 
PUcbaleyHs) Jibmnan nes ono godoe oe sooudack oogouU a 
. ammonium sulphate furnishes 
MIMUTIatempolashy furmishesrcccn jiecilteciccle siisi 
. sulphate of potash furnishes.. 

. South Carolina acid phosphate “furnishes. . 

. Florida acid phosphate furnishes 


ett te ee ew wee wee 


37 


Nitrogen. 


80 Ibs. 


2 per cent. 


12 lbs. 


15—19 lbs. 


9—11 lbs. 


15—20 lbs. 


154— 163 lbs. 
74—9 __ lbs. 
193—2)3 lbs. 


Available 
Phos. acid. 


29 lbs. 


6 per cent. 


36 lbs. 


69—99 lbs. 


62—80 lbs. 


3°—60 Ibs. 


13—144 lbs 


13—16 lbs. 


Potash. 


55 lbs. 


7 per cent. 


42 lbs. 


50—65 lbs. 


38—50 Ibs, 


40—80 lbs. 


ache) mehlene).shietetyl,s) 


eivie’», ojevevelerounile) 
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ANNUAL REPORT OF THE SOUTH HAVEN SUB-STATION FOR 
1908. 


Special Bulletin No. 48. 


The following report upon the work of the South Haven sub-station 
for the year 1908 is herewith respectfully submitted: 

The past season has, more than any other for some time, demon- 
strated the advisability of using modern methods in fruit plantations. 
The value of spraying at exactly the right time was markedly shown 
in orchards where the first sprayings were done before the wet weather 
set in at blossoming time, while orchards that were well cultivated 
passed through the dry time in good shape. The warm fall hastened 
the ripening of winter fruits and has also caused them to keep poorly 
in common storage. Fruit generally was well colored this year, the color- 
ing undoubtedly being caused by the dry, clear, sunny days we had dur- 
ing the past summer. 


STRAWBERRIES. 


The strawberry season was good and the weather conditions favored 
an excellent growth of plants. The crop was also very satisfactory in 
most sections. = 

The strawberry, being a surface feeder, is very susceptible to various 
soil conditions. Therefore, variety testing must to a great extent be 
local. While loamy soils are natural strawberry soils, we have varie: 
ties that are quite well adapted to the lighter soils. Generally speaking, 
the varieties may be put into three classes with reference to soils. The 
soft, irregular, wedge-shaped, and often insipid varieties of which 
Haverland is probably the most popular, do quite well on light soils. 
The Warfield class, which is of rather small leaf and medium-sized 
berry, do well on moderately heavy soils. The highest quality and 
handsomest red berries, which are never over productive, such as 
Marshall, need the richest loamy soils. 

A variety will vary much in different soils. Its behavior in one soil 
may be so entirely different than in another as to change its size, quality. 
color and productiveness. Many of our supposedly new varieties are un 
doubtedly old varieties with variations caused by soil differences. 

Our usual leader in productiveness, Bederwood, dropped back to 
seventh place this year. This was due in part to the less favorable soil 
conditions it was grown in. The Buster, a new variety, was most pro- 
ductive. The other productive varieties ranged as follows: Gersonda, 
Pineapple, Aroma, Warfield, Brandywine, Bederwood, Sample, ete. 

Of the older varieties Aroma, Brandywine, Sample and Gersonda 
did very well and bore large fine fruit. Warfield and Senator Dunlap 
were, as usual, quite productive but the fruit was unusually small. 
Gandy was still among the best of the late varieties, having a much 
handsomer appearance “than the Nettie and Midnight. It is also more 
firm than those varieties. 
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The following varieties of recent introduction were fruited at the 
station this year: 

Abington (Perfect). A good healthy plant-maker with large dark 
foliage. The fruit is large, regular, roundish-conical, (typical straw- 
berry shape). The flavor is mild acid, good; and the color is bright, 
glossy red, with red flesh. Being firm, it is a good shipper. Only ° 
moderately productive here. It would undoubtedly be worthy of a trial 
in a rich, strong soil. Mid-season. 

Advance (Perfect). Foliage appears to be somewhat tender and 
subject to the attack of the rust. The leaves are not over large and 
are light colored. As a plant-maker it is good. The berries are long 
conical, being similar in shape to the Haverland, and also have a tend- 
ency to-green tips. The berries are not held up from the ground well. 
Flavor mild sub-acid. Moderately firm and only fairly productive. Not 
promising here. 

Beavers (Perfect). A western berry whose foliage is somewhat small, 
and not very thrifty. Somewhat subject to rust. Not very good as a 
plant-maker. Fruit medium small, dark, glossy red. The surface is 
firm and smooth, with seeds that stand out quite prominently. Flavor 
mild. Not promising. 

Beidler (Imperfect). A good plant-maker. Foliage light green. 
Plants quite thrifty and upright growers. Fruit dark glossy red, some- 
what irregular, wedge-shaped. The fruit is held up quite well but does 
not color very evenly. The seeds are large and somewhat prominent. 
A moderate bearer here. Flavor mild, acid. Texture firm, making it 
a good shipper. Would probably do well in heavy soils. 

Ben Davis (Perfect). Foliage rather small. Plants do not seem to 
stand drought well. Berry roundish, smooth, dark red, with seeds 
standing out prominently. A good plant-maker. Texture firm. 

Boston Prize (Imperfect). Plants healthy and thrifty. A good plant- 
maker. Berry is irregular, conical, moderately firm and of medium 
size. Color light red. Flavor mild, sub-acid. Quite productive. Mid- 
season. The fruit is too small and irregular to make it promising. 

Buster (Imperfect). Again this variety has shown itself worthy of 
a trial by strawberry growers. The foliage is very thrifty. Very good 
plant-maker. The fruit stems are short and thick, and the berries lie 
under the leaves. Color bright red. Texture moderately firm. Flavor 
mild and pleasant. Last year it was the most productive of the new 
varieties and this year it was the most productive variety in the patch. 
Mid-season to late, hanging on well to the end of the season. Fruit 
medium large. Form short conical, somewhat irregular. 

Climax (Perfect). A good plant-maker. The foliage sets close te 
the ground and is somewhat small. Berries are firm, medium large, 
irregular round in shape. The color is glossy red. Flesh red. Flavor 
mild, acid. Productive. Proves to be a good early variety. 

Chipman (Perfect). Originated in Delaware. A berry of the Uncle 
Jim type. Foliage very heavy. A good plant-maker. The berry is 
large, irregular, conical in shape and furrowed like Uncle Jim. It is 
“very much like Uncle Jim, but bore much better than that variety this 
year. 

Dixie Belle (Imperfect). Fruit medium sized. Color light red with 
dark colored seeds. Flavor mild and of fair quality. The core of the 
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fruit is somewhat transparent. ‘Foliage light green, moderately vigor- 
ous and somewhat subject to rust. Rather a shy bearer. Not very 
promising. 

Ekey (Perfect). A very good plant-maker. Foliage thrifty and 

stands up well. The berries are long, irregular, conical, generally 
necked. Color, dark glossy red. Flavor mild, acid, pleasant. We had it 
in a lighter soil this year than last and it did not bear as well. Season 
medium early and rather short. 
- Hlma (Perfect). Berry large, roundish conical. Glossy red, with 
seeds a little darker than berry. Flavor mild, sub-acid. Quality very 
good. Later than Gandy and darker than Nettie or Midnight. Calyx 
small. The plants are large and thrifty, making a good row. On rich 
soil it would prove a good late variety. 

Enormous (Imperfect). From our results this year this variety is 
wrongly named as neither the fruit, foliage nor yield was “enormous.” 
The rather small plants are only moderately vigorous. The medium- 
sized fruit is roundish wedge-shaped, with a blunt and rather indented 
apex. Color glossy red. Firm. Flavor rather acid. Fair in produc- 
tiveness. 

Florella (Imperfect). Berries generally large, smooth, wedge-shaped. 
Seeds small and somewhat numerous. Firm. Foliage thrifty, dark-green 
and stands up well. Good plant-maker. Flavor very pleasant at first 
but the after taste is bitter. Rather light yield. 

4 F (Perfect). Healthy, light green foliage. A good plant-maker. 
Berry medium large, wedge-shaped, sometimes necked. Moderately firm. 
Flavor mild sub-acid, pleasant. Of the Uncle Jim type, but in general is 
no improvement over it. Bore well this year. 

Good Luck (Perfect). Medium-sized fruit of a red color, irregular, 
broad wedge-shaped, and firm in texture. Seeds somewhat numerous. 
Quality good, the flavor being pleasant, mild and sub-acid. Plants are 
healthy and vigorous and make a good row. Quite productive, Mid- 
season. Promising. 

Hummer (Perfect). A large conical to wedge-shaped berry, some- 
times necked. Color bright red, usually with a white tip and under- 
side. Plants thrifty. Medium early. Has not proved productive enough 
to be desirable here. 

Morning Star (Perfect). Fruit of deep, glossy red color. Rather 
small in size and of acid flavor. Quality fairly good. A good plant- 
maker. Foliage rather small and light in color. Only moderately pro- 
ductive. An early variety but not likely to supersede the old early varie- 
ties we have now. 

Nimrod (Perfect). Fruit medium large; dark glossy red in color. 
Very irregular in shape, being mostly broad wedge-shaped. Moderately 
firm. Foliage healthy, dark green, and large. A good plant-maker. 
Bore quite well this year. Would be promising as a mid-season 
berry if it were not so irregular in shape. 

Pineapple (Perfect). A variety much like the Uncle Jim. Bore very 
well this year. Sent out by W. N. Scarff, New Carlisle, Ohio. 

Pride of Michigan, Kellogg’s (Perfect). There are two varieties of 
this name, the other one being introduced by O. A. D. Baldwin of 
Bridgeman, Mich. The variety introduced by R. M. Kellogg Co., of 
Three Rivers, Mich., looks a great deal like Uncle Jim in both plant and 
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berry, and does not appear to be any improvement on that variety. 
Fruited for the first time this year. 

Red Bird (Perfect). Fruit of medium size, roundish conical in form, 
with a blunt apex. Color, glossy red with solid red flesh. Foliage light 
green in color, quite thrifty. Moderately good plant-maker. Berry 
smooth and of good appearance. May prove good as a medium early 
variety. Moderately productive. 

Schrieber (Perfect). Of the Uncle Jim type and, does not show any 
improvement on that variety. 

Vick’s Uncle Joe (Perfect). Thrifty dark green foliage. Moderate 
plant-makers. Fruit stems rather long, and do not hold the fruit up 
well. Fruit irregular, wedge-shaped, sometimes necked. Glossy red. 
Moderately firm. Flavor mild, sub-acid, very pleasant. Not very pro- 
ductive. Season medium to late. 

Virginia (Imperfect). A moderate plant-maker. Foliage medium- 
sized and moderately thrifty. Fruit medium to large, roundish and 
with seeds quite sunken. Color glossy red. A moderate bearer. Early. 
Not promising. 

Chesapeake (Perfect). This variety was received here two years ago. 
Owing to the poor condition of the plants at the time of setting, they 
did not do well. This year the plants that remain bore well. They 
are thrifty, free from rust and make a good row. The berry is large, 
glossy red with beautiful yellow seeds, evenly placed. The form is 
smooth, even and wedge-shaped. The berry is very handsome, with red 
flesh. Season is about that of Gandy. The stems hold the fruit up well. 
Should this variety show up to the promise of the few plants we had 
this year, it will be a valuable addition to the standard list. 

Lincoln Seedling (Perfect). Foliage subject to rust and not very 
healthy. Good plant-makers. Berries dark glossy red, long, wedge- 
shaped, of medium size, and somewhat soft in texture. Medium late. 
It bore quite well this year. 

The following seedlings were received this spring from Henry J. 
Schild of Ionia, Michigan: Berlin, Diamond, Ozark, Red Prolific, 
Bower, Ionia, Plumb-Bob, Red Dawn, Ruby King, Black Beauty, Grand 
Marie, Red June, James Sons, Commissioner, Brilliant, July, Evening 
Star, American Beauty, Seek, Governor Rollins, St. Louis, Ionia Black, 
Tonia Market and M. O. 14. 

A few plants of each variety were allowed to bear some fruit. All 
varieties showed up well as far as the few fruits were concerned. 
Many of them had a dark, glossy red color which will make them 
valuable for market. All showed some promise and individual merit; 
will be reported on next year when we can give them a better test. 

The Cardinal, Kittie Rice and Stevens Late Champion do not do 
as well here as in other localities. 

The following standard varieties do well here. Excelsior, August 
Luther, Senator Dunlap, Warfield, Brandywine, Gersonda, Sample, 
Aroma, Uncle Jim or Dornan, Parson’s Beauty, Gandy, Clyde and 
Bederwood. The Clyde and Bederwood are only commended on ac- 
count of their bearing qualities. Their light color, soft texture, and 
quality are against them as high-class market berries. The plants of 
Dunlap and Warfield are naturally small, but they always make good 
matted rows. The Gersonda makes a very good row and bears well. 
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It should be more commonly used. Its fruit is of a good size. Par- 
son’s Beauty is also prolific and makes a good berry for canning. . Sam- 
ple and Aroma always go together well. Aroma is a very good fer- 
tilizer for the Sample. Brandywine has a large calyx or hull, and 
for that reason fills the boxes quickly, but it does not make a nice 
looking package. It is also a little dull in color. Uncle Jim is an 
excellent berry for a light soil. The berry is large and attractive; 
the foliage healthy and thrifty. The flavor is mild and to some is of 
poor quality, while others like it. Marshali is excellent in texture, 
color and flavor, but is a poor plant-maker and needs the richest 
soil to bring it to perfection. 


GOOSEBERRIES. 


Since the freeze destroyed most of the peach trees in this section, 
renewed interest has shown itself in the small fruits, especially in 
the gooseberry and currant. The greatest hindrance to gooseberry grow- 
ing is the fungous diseases, mainly mildew. For this reason the 
gooseberry should be grown on a fairly moist, but naturally drained 
soil. The bushes, also, should not be allowed to grow too dense and 
every year they should be thinned out by pruning so as to let the sun 
and air into the center of the bush. With these precautions and 
spraying about every ten. days until the fruit is ripe, with liver of 
sulfur at the rate of three ounces to ten gallons of water, the mildew 
can be kept in check. The soil should be well tilled from early spring 
until August, when it is advisable to sow some oats for a cover crop. 
Care should be taken in the spring to cut out all canes that have the 
cane borer in them. It is also well to renew the canes every three 
years. 

Downing is undoubtedly grown more than any other variety. It 
is a good healthy grower and always bears well of moderately large 
fruit. Chautauqua is a prominent English variety but during the last 
few years the Columbus has done better here. Columbus is an Amer- 
ican seedling of the English gooseberry. Both the Chautauqua and 
Columbus bear large handsome green berries of the best quality. None 
of the English varieties, however, bear as well as the American sorts, 
but they excel the American varieties in size and quality. Industry is 
a red English variety that always does well. Its color and hairiness 
somewhat detract from its appearance in the market. It is the best 
red English sort... Lancashire Lad, a light pink variety, is a little 
larger than Industry and not so hairy, but it is not as productive. 
Young bushes of Portage and Crown Bob show up well. Portage is of 
the European species and is claimed to be free from mildew. The bush 
is compact and of a healthy appearance. The fruit is large and hand- 
some, of a creamy green color, and as it seems to bear well, it is 
promising. The foliage of Crown Bob is not as healthy and the 
berry is not as large. 

Houghton is an old standard American variety with rather small 
fruit, but always plenty of it. Its color is reddish brown which 
detracts from its market value, but the quality is good. The habit 
of growth is rather sprawling and spreading. It is practically free 
from mildew and easy of cultivation. Josselyn is larger than Houghton 
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and a little earlier but it does not bear as well. Pale Red is about 
the size of Houghton, a little darker in color and of better quality. 
It is not, however, as sturdy a grower, nor as prolific. 

Tree, named for its upright, tree. like erowth, is a very late variety. 
Its fruit ripens after all of the other varieties are gone. The bushes 
are thrifty and are comparatively free from mildew. The foliage is 
not as dense as on other varieties. The fruit is of medium size and 
of fairly good aes when fully ripe. It is always a moderate to 
good bearer. 

Pearl is a cross berween the Downing and an‘English variety. It 
greatly resembles the Downing but the fruit is more of a creamy color 
and the bushes slightly more spreading. However, it is in no way 
superior to its parent. 


CURRANTS. 


The cultural methods for the currant are very similar to those for 
the gooseberry. Special care should be taken to control the currant 
worm. Early applications of Bordeaux mixture with about four 
ounces of Paris green to fifty gallons of mixture will control them. 

The London Market is undoubtedly the best currant to grow in 
Michigan. It is of good size, the berry being nearly the size of the 
Cherry currant. It always bears well and the “bushes are very healthy. 

Of the older Cherry varieties, Fay is the best. It bears well when 
not attacked by borers and is a good currant for a fancy trade, but 
for a general market the London Market may prove the better. 

Red Dutch and Victoria are good varieties but they do not show up 
as well as the London. Victoria is very free from the borer and in 
that way is better than the London Market. 

Uherry, Comet, Lakewood, North Star, Ruby Castle, Select and 
Wilder are all currants of good size and appearance, but they either 
lack in productiveness, vigor of bush, or are subject to borers. The 
Wilder, in some years does very well, but as a general rule it does not 
do as well as the favorites. 

Pomona, a comparatively new kind, lacks in vigor and cannot be 
recommended for Michigan. 

Perfection, a new variety which has been highly spoken of, bore 
some fruit this year which was very large and of handsome appear- 
ance. The size of the berry is a little larger than that of the Fay. 
The bushes are very healthy and thrifty and showed themselves as be- 
ing very prolific. The bunches were quite long and compact. Of the 
varieties set out last year, this one showed up the best. 

Champion and Wales are the best black currants, and White Dutch 
is the best white one. 


DEWBERRIES. 


Two varieties of dewberries were fruited this year. The vines were 
rather hard to get started during the first year but after getting them 
established, they grew vigorously. 

Austin, sometimes called the “Texas” dewberry, is a very thrifty and 
rampant grower. The foliage is large, and of a healthy dark green. 
The berry is medium large, of good dark color, and well-shaped. It isa 
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little soft in texture and in flavor a mild acid. Several days earlier 
than the Premo. Moderately productive. 

Premo. The growth is not as thrifty as that of the Austin. The 
berries are not as large and are more irregular in shape. Firmer 
in texture and more acid in flavor. 


RASPBERRIES. 


The crop of raspberries was generally good. Some varieties of the 
red raspberries, such as the Loudon, Miller, Early King, Thompson 
and Marlboro, were so seriously injured by the freeze of October tenth, 
1906, that many of the plants failed to come up, leaving the rows 
in poor condition. 

In the following report of the varieties, R, will denote red raspber- 
ries, B, black raspberries and P, purple raspberries. 

Brilliant (R). <A very thrifty grower, making a large compact bush. 
Canes are quite tall and the foliage is very healthy. The fruit is of 
medium size, small lobed, firm, and altho somewhat seedy, the quality 
is good and the berry of good color. Quite productive and lasts thru 
a long season. The size of the fruit is its only bad feature. It out- 
classes all other varieties in productiveness. Season medium to late. 

Black Diamond (B). Bushes healthy and vigorous, and moderately 
productive. Berries medium in size, lobes irregular. Color glossy black 
with the exception of a slight bloom. Firm enough to be a good ship- 
per, and the flavor is very good, making this variety one of the best 
in quality of the blackcaps. A good variety. 

Cardinal (P). A very upright, compact grower. <A solid row of 
plants gives the appearance of a good hedge. About as productive 
as the Columbian, but the fruit is not as large. The canes are more 
hardy than most other varieties. The fruit has considerably more 
bloom and is-firmer than Columbian. For shipping purposes it is the 
best purplecap we have. 

Columbian (P). The best known purplecap. Very vigorous and pro- 
ductive. The berries are large, somewhat soft and of good quality. 
Unexcelled for canning and home use. The berries have more bloom 
than Haymaker, and crumble easier than Cardinal. The most produc- 
tive variety of its class. 

Conrath (B). Only a fair bearer and moderately thrifty. Does 
not stand dry weather well. Fruit medium-sized and often ill-shaped. 
Season medium early. Not promising. 

Cumberland (B). Still holds its reputation of being the best mid- 
season blackcap. Somewhat subject to anthracnose, but this can be 
controlled by proper spraying. Always productive. 

Cuthbert (R). The best red raspberry. Grown more than all other 
varieties together. It deserves the place it holds. 

Early King (R). The plants not good growers nor vigorous. Berry 
of medium size, color and quality. Not productive. Not promising as a 
commercial variety. Season early. 

Eaton Red (R). A seedling originating in Indiana. A healthy but 
not vigorous grower, and the canes do not attain any great height. One 
of the earliest varieties on trial and also has fruit ripening thru to 
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the end of the raspberry season, owing to the bearing of the new 
canes. The fruit is large, with large lobes, and is fully colored be- 
fore it is ripe. Even when ripe they have a tendency to crumble. The 
color is very dark red, nearly purple, and the flavor is very pleasant, 
somewhat like that of the purplecaps. The color and quality of the 
fruit suggest that there might be some crossing of the purplecap in 
this variety. It is very prolific and is very promising, especially for 
a fancy home market. | 

Eureka (B). A fair grower; foliage large, dark and healthy. The 
berry is of medium size, somewhat soft, and of good quality, with 
lobes of medium size. The tops of the lobes are a dark glossy black, 
while the “valleys” or spaces between the lobes are full of whitish 
bloom. Productive. Promising as an early blackeap. 

Gregg (B). An old standard variety whose place is being taken by 
other varieties. The canes make a strong growth and the fruit is of 
good size and quality, but at the last it gets small and ill-shaped. Al- 
though somewhat lacking in hardiness it is generally quite produc- 
tive. Considerable bloom. Ripens before Cumberland. 

Haymaker (¥). The largest of the purplecaps and of darker color 
than the other varieties. The fruit crumbles very easily. The quality 
is not as good as that of the other varities. The growth is some- 
what like that of Cardinal but more spreading, and it seems fully as 
productive. It seems a little hardier than Columbian. 

Kansas (B). The best early blackcap on trial. _The growth is vigor- 
ous and healthy. The fruit is of good size, appearance and quality 
and is a good shipper, but is inclined to run small at the end of the 
season. It goes well with Cumberland, as it is nearly thru when that 
variety begins to ripen. 

Loudon (RR). A popular variety in many places but does not do 
well here. The plants are poor growers, only fairly productive and 
quite subject to crown-gall. The berries are of medium size and qua- 
lity, of good color and roundish-conical in shape. The lobes are of 
medium size and hang together well. Cannot be recommended where 
Cuthbert can be grown. 

Marlboro (R). A berry of large size, high quality and appearance; 
roundish, firm and a good shipper. The plants are only fairly vigorous 
and are quite subject to disease. Moderately productive. The plant 
does not do well enough to recommend it for general planting, al- 
though in some sections it is still a favorite. 

Miller (R). Another poor grower with weak looking plants. 
Early, and looks a great deal like the Early King. 

Mills (B).. A fairly good grower. Berries medium to small with 
considerable bloom and of fairly good quality. Quite seedy. Fairly 
productive. 

Phoenix (R). A thrifty, healthy grower. The canes are rather short 
but bear well. The berry is of good size, and the color is some- 
thing like that of Cuthbert. Form round, firm and a good ship- 
per. Ripens about the same time as Cuthbert but has a longer sea- 
son. In quality not as good as Cuthbert. Productive. A good com- 
mercial berry, in this respect probably equal to Cuthbert, but not as 
good for home use. 

38 
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BLACKBERRIES. 


Next in the succession of fruit is the blackberry, which should be 
treated much like the black raspberry. The old canes should be taken 
out after fruiting each summer and in the spring all but six of the 
new canes should be removed. As size is very important in market- 
ing this fruit, the remaining canes should be well pruned back to pro- 
duce large fruit. During the summer the growing canes should be 
kept cut back to about three feet in height to produce stout, low- 
branching plants. The crop was generally very good this year. 

Blowers. Fruited for the first time this year. A thrifty grower, 
quite hardy and with a spreading habit. The berries are roundish, me- 
dium in size, and acid in flavor. Moderately productive. Season medium 
to late. 

Early Harvest. Compact, upright grower. Does not sucker much. 
Berry of medium size and fair appearance. Only moderately hardy, but 
quite productive. Not quite as early as Early King but its season is 
longer. Its earliness is its only attractive feature. 

Early King. The earliest blackberry on trial. The fruit is of good 
size until the end of the picking, when it gets small. Moderately 
productive. A little hardier than Early Harvest. The canes are only 
moderate growers, with light colored foliage. Does well as an early 
variety. 

Eldorado. A very hardy and thrifty variety. The fruit is of a 
very good size and quality and has a handsome appearance. General- 
ly quite productive, altho it bore rather lightly this year. It should 
be grown to take the place of Snyder. Medium early, ripening just 
before Snyder. 

Brie. A midseason berry of very good quality. The fruit is very 
large and attractive but somewhat soft in texture. Quite hardy. Not 
productive enough for commercial purposes but very good for home 
use. : 

Mersercau. A moderate growing, hardy, spreading variety. The 
fruit is of medium size and attractive, with a hard core. Flavor 
mild, acid and pleasant. Its season is rather short but it makes a 
very good late variety. Productive. 

Rathbun. The last two years has shown this to be the very best berry 
on trial. The fruit is large and very much like Wilson in size, form and 
quality.- Its season is also about the same. It is a very thrifty 
grower and very productive. It is hardy and does not need laying 
down in this climate as the Wilson does. By far the best blackberry in 
our patch and well worthy of taking the place of the Wilson. 

Ohmer. A very large, late variety of good quality and appearance. 
The bush is quite thrifty. If it were not shy in bearing, it would make 
an ideal late variety. 

Snyder, -A well-known, very hardy variety. The canes are very 
vigorous and very productive. The fruit is small, but of good qual- 
ity. On account of its size it should not be grown except where other 
varieties are too tender. 

Ward. A thrifty grower and very hardy and productive. The 
fruit is large and of handsome appearance. Firm enough for ship- 
ping, but has no core to speak of. The flavor is slightly more acid 
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than that of Mersereau. A very promising late variety, showing up 
better than any other. 

Two years ago several plants of the Himalaya blackberry were sent 
here by the U. 8S. Department of Agriculture. Two of them survived and 
bore fruit this year. This variety was grown by Luther Burbank 
from seeds sent him by a friend who got them from the Himalaya 
mountains. It is a very rampant grower, exceeding anything we have 
on trial. Their growth is very spreading or trailing. For cultural 
purposes it would have to be put on trellises. The fruit ripens very 
late and is-rather small and ill-shaped. The two vines were not alike, 
one ripening about two weeks before the other. Both seemed very 
hardy. Their flavor is very acid and they have a hard core. The 
earlier one had the best fruit, and its large leaves were of a light color. 
It was also the thriftiest grower of the two. They, will undoubtedly 
be of no value here but may be desirable where extreme hardiness 
is desired. - 

CHERRIES. 


Of all of the tree fruits the cherry is probably least grown in Mich- 
igan. The sour kinds are practically the only ones grown except by 
a few specialists. Richmond and Montmorency are the principal va- 
rieties grown. For a reliable, annual. bearer, Montmorency is hard 
to excel. The fruit is larger, firmer, and of better quality than the 
Richmond and _it is very little subject to disease. In short, what the 
Cuthbert is to the raspberries, the Bartlett to the pears, and Con- 
cord to the grapes, the Montmorency is to the cherries. 

The Dyehouse is worthy of favorable mention as an early cherry. 
The tree is not quite as large as the Richmond but with us it has 
proved more productive. Ripens several days before that variety. In 
firmness it equals Richmond and in quality is perhaps a little better. 
As an early cherry to precede the Richmond, it can be recommended. 

The Dukes can only be grown for home use in this part of the 
state. They generally ripen so unevenly and rot so easily when nearly 
ripe that the expense of picking would be too great to allow anything 
for profit. 

The Montrueil is the most prolific variety, but is quite subject to rot. 
The fruit is of good size, color and quality, and undoubtedly it is 
the most profitable Duke on trial. The Olivet is also a very good 
variety, altho not quite as productive as the Montrueil. It ripens more 
evenly and is less subject to rot. It is more vigorous and when grown 
in a light soil where its growth is kept in check, it would undoubt- 
edly equal the Montrueil in productiveness. The fruit is equally as 
handsome and is good both for dessert purposes and for canning. Ex- 
cept in productiveness, it is the best variety we have on trial. 

Magnifique is a good late cherry, ripening about the same time as 
the English Morello. The fruit is yellow, nearly covered with red. It 
is smaller than Montrueil and not as good in quality. The trees are 
not very large but are quite prolific. A good variety for home use. 
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SWEET CHERRIES. 


Mainly due to the birds and their cracking when nearly ripe, the 
sweet cherries are not much grown.. We find only two varieties, the 
Napoleon and the Windsor, worthy of any extensive growth. 

Napoleon is a yellow cherry with a slight red cheek. Its form is 
somewhat globular, and its quality is moderately good. The tree is 
vigorous and bears well except that in some seasons it rets badly. 

Windsor is later than Napoleon, and of better quality and appearance. 
It is dark, handsome, red, or liver color, and short, heart-shaped in 
form. The size is generally good but some seasons it is only medium. 
It often cracks badly when nearly ripe. The tree is productive and 
a moderately vigorous bearer. For a fancy, sweet cherry, this variety 
is the most promising. 

The large early yellow sweet, Governor Wood, is good to set for the 
birds. They generally get all of the crop of this variety. 

Schmidt’s Bigarreau is good for the size, attractiveness and qua- 
lity. It is of a dark red color with flesh the same, and is very large. 
The tree, however, lacks productiveness with us and would only be 
suitable for home use. It is a very thrifty grower and a light soil 
would undoubtedly increase its productiveness. 

A light sandy soil well elevated is best for all sweet cherries as it 
lessens their liability to rot and crack. 


PLUMS. 


The plum crop was generally quite good. Due to the unfavorable 
weather at the time of the early sprayings, which usually are ef- 
fective in controlling the curculio, there was considerable fruit stung 
by this insect; the dry weather later, however, kept the rot in check. 
The following varieties bore this year: 

Archduke. A large, firm, dark blue plum ripening early in Sep- 
tember. Not being as productive, thrifty or large as the Grand Duke, 
it should be discarded in favor of that. variety, unless earlier fruit 
is wished. 

Black Diamond. This is of the large, dark blue type with firm fruit 
of handsome appearance. The tree is quite thrifty and bears well. 
One of the earliest ripening varieties of the large blue plums. Good 
for market, but not good for dessert purposes, as it is too acid. Good 
for cooking. Has considerable bloom. 

Bradshaw. Probably the most popular purple plum. Of good size, 
moderately firm, with good flavor. Quite productive. Ripens August 
15. Deserves the popularity it has. Its only drawbacks are that it 
is rather late in bearing and the fruit is subject to rot. 

Burbank. One of the best Japanese plums. Large, roundish, yel- 
low nearly covered with an attractive red; quality good. The tree is 
of a very spreading habit and is quite productive. Not quite as hardy 
as Abundance, but seems to be more productive. An ideal market 
and dessert plum. Rather tender for canning, as it does not hold 
together. Season later than Abundance. | 

Coe (Golden). A large, late plum of the Yellow Egg type. Qual- 
ity very good, being much like that of the Green Gage plums. The 
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trees are vigorous but not very fast growers. It has again shown that 
it is a good late plum. 

Fellenberg. The largest of the prune type. The fruit is of good 
quality and is desirable for market and canning purposes. ‘The tree 
is of a low, spreading habit, vigorous and productive. Probably the 
best of the prune type on trial. 

Field. Similar to Bradshaw in shape, flavor and color. In size it is 
a little smaller and the “neck” is less marked. Ripens about the 
Same time, but being no improvement on that popular variety, it 
cannot be “especially “recommended. 

Grand Duke. The best large, blue plum and one of the best of the 
Domestica plums grown here. Its size, color, attractiveness and qual- 
ity make it a good market plum. The tree is quite vigorous and is al- 
ways quite productive. Ripens about August 3. 

Lombard. Probably the best known plum grown, its only drawback 
being that it is subject to the attack of rot and leaf blight. It 
is always productive and hardy, and is a favorite with canners, as 
when green it can be canned as Green Gage, while the ripe ones can be 
put up under their own name. For market the large, blue varieties 
are more suitable. 

Middleburg. A very late ripening plum. In color and size it greatly 
resembles Lombard. The tree is vigorous and quite productive. It does 
not color up as much as the Lombard. Quite free from rot. Good as 
a late plum. 

October Purple. The latest ripening variety on trial. The fruit is 
of large size, roundish in form with a blue color verging on purple, 
marked with numerous whitish spots. Fruit firm, of good quality, 
with a yellow, juicy flesh. Pit small, cling. A promising late variety 
for beth home use and market. The trees are very thrifty, upright 
growers. Bore well this year on young trees. Ripens during the last 
week in September. 

Stark (Gage). A productive variety of the Gage type. Quality 
equal to the best. The tree is vigorous and hardy. Like all Gages, 
it rots very easily when nearly ripe, and does not hold up well for 
shipping. Very good for home use and canning. For market it must 
be picked somewhat green. Ripens during the latter part of August. 

Spaulding. Very similar to Stark Gage but is not quite as good 
quality. Ripens at the same time. 

Shropshire. The best of the Damsons. The tree is vigorous but not 
a fast grower and the branches are slender. Productive. The fruit 
is small, dark blue, firm and little injured by rot and the curculio. 
Very good for canning and preserving, and sold only for that purpose. 
Ripens in September. 

Victoria. A moderately large plum of a yellow color overlaid with 
light red. The tree is very vigorous and productive. ‘The fruit is 
moderately firm, but with tender skin. Good quality. More sub- 
ject to the rot than any other variety on trial and as the color is 
too light for market purposes, it has little value as a commercial sort. 
Ripens about August 20. 

Simpson. A medium small, yellow iat ripening about the twen- 
tieth of August. Firm in texture, of good quality, and nearly free- 
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stone. It bore a full crop this year, but in the past has been only 
fairly productive. The tree is moderately vigorous with a slender up- 
right growth. Of no promise here. 


PEARS. 


The condition and value of the pear crop varied greatly this year 
in proportion to the amount of spraying done and the time of applica- 
tion. A few days variation in the time of the first application of 
Bordeaux made a great difference. Where the fruit was held on 
by proper care, the crop was good, all of the standard varieties bear- 
ing well. 

Bartlett, the king of pears, bore very well and the crop was very 
fine. The popular Kieffer, the Ben Davis of pears, bore so heavily that 
in most cases they were so small that they were only fit for the cider 
mill. Thinning would have done much to enlarge the fruit and also 
put the trees in better shape for next year’s crop. It was hard to grow 
perfect specimens of that good quality pear, the Flemish Beauty, 
which is so susceptible to the scab. Only on the high, dry clay 
knolls, where the conditions are not favorable for the scab, can this 
variety be grown with any degree of success. Howell and Anjou bore 
good crops of fine, large fruit. It takes Anjou some time to get into 
bearing and the fruit is very likely to drop. Otherwise it is a very 
good pear, having all the essentials for a market variety. Howell is 
one of the favorite varieties for market and dessert use. The fruit 
ripens about September 15, and is firm, handsome and smooth. It 
varies in quality; in some seasons being better than in others. The 
tree is vigorous and prolific. Souvenir du Congres is an excellent, 
large, attractive, market pear. On account of its size it brings good 
prices, especially for fruit-stand trade. The tree is vigorous and pro- 
ductive. The quality of the fruit varies with the seasons, some years 
being of quite high quality and others somewhat coarse and watery. 

The following varieties also gave good results this year: 

Bartlett-Seckel. The size of the fruit is between that of the Bart- 
lett and Seckel, with Bartlett shape, and a color somewhat like that of 
the Seckel, only of a lighter red. Smooth and very attractive. Flavor 
varies, some seasons of a very good quality, but in occasional sea- 
sons is of a puckery taste. At no time is it of as good quality as the 
Seckel. Not very productive thus far. | 

Conference. Of the Bose size and shape. The color is yellowish 
green, covered with a sprinkling of russet. A smooth, handsome fruit. 
The flavor is very good and about equal to that of the Bosc. The 
flesh often has a slight, rich pink tint, giving it a very attractive ap- 
pearance. The tree is not as thrifty as the Bose but it is about as 
productive and comes into bearing a little earlier. Ripens a few days 
before that variety. A worthy companion of the Bosc. 

Drouard. A large, light green winter pear. Regular pyriform in 
shape with a thick neck. Form is very regular and smooth. Evenly 
dotted with brownish dots. The only pear that kept until December 
1 this year. Very firm. A good keeper, being good until March 1. 
Quality quite good. Vigorous and productive. 
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Rlizabeth. A medium to small pear of the Seckel shape. Color is 
yellow covered with a bright reddish brown cheek. Flesh firm. Fla- 
vor is very good, being sweet and pleasant. Tree vigorous, a thrifty 
grower and very productive. Ripens about August 20. Good for 
market or home use. 

Fitezwater. Medium size, yellowish green, well covered with spots of 
russet. Not an attractive looking fruit. Flavor very pleasant, sugary. 
The tree is rather a low grower “and is moderately productive. Ripens 
about October 10. 

Garber. Of the Kieffer type. Fruit of good size. The tree grows 
much like the Kieffer and is not as productive. Ripens earlier than 
that variety. Its color is a clearer yellow than the Keiffer. No im- 
provement on that variety. 

Groveland. <A late variety of the Anjou type, resembling it in shape 
and. size. Hangs on better than that variety. Quality very good. 
Ripens about two weeks after the Anjou. Moderately productive. 

Lawrence. A very good early winter variety. Of medium size, 
roundish pyriform. Flavor sweet, aromatic, very good. Color yellow 
with numerous russet dots. Moderately thrifty grower and has a 
spreading habit. Very productive. Ripens October 15. 

Morman Late. Of the Kieffer type but more distinctly pyriform. The 
color is a dull yellowish, with a waxy appearance and touch. Flavor 
much like that of the Kietfer. Stem very long. Promises to be quite 
productive. Not as handsome as Kieffer. 

President. A large, smooth, roundish obovate pear of yellowish 
green color, well covered with a sprinkling of russet. Flavor mild 
and pleasant and the texture is a little coarse. The tree is vigorous 
and thrifty and quite productive. Ripens about October 20. A good 
variety for a fancy market. 

All of the early pears bore well. The earliest, Wilder Early, bore 
a very good crop of handsomely colored fruit. It was of good size 
and free from blemishes. This variety, Giffard and Summer Doyenne 
all have a tendency to rot at the core. The next earliest, Summer 
Doyenne, is commonly called the “Little Sugar Pear” and is very com- 
mon as an early sort. It is of good quality some seasons and in 
others is somewhat dry. It is valuable for a local market. Blood- 
good was a little puckery this season. It ripens about the tenth of 
August, and is generally of good quality. The Seckel, Bose and Danas 
Hovey, all of which are pears of high quality, bore very light crops. 
The Danas Hovey has been making very little growth during the last 
two years. 

APPLES. 


It was the same with apples as with pears this year. ‘The size 
and quality of the crop depended upon the amount of spraying and the 
time at which it was done. If the early spraying was done at the 
proper time, the work of the fungus which attacks the blossom stem 
and causes the blossom to drop was prevented, while if done during the 
rainy weather, which was prevalent at the blossoming time, the spray 
was washed off before it had any effect to speak of. 

The following newer varieties fruited this year: 
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Akin. A medium-sized fruit of a bright red color. Roundish oblate 
in form. A firm and handsome apple. The quality is good, the 
flavor being mild sub-acid, juicy and tender. The tree is productive and 
is a vigorous and thrifty grower somewhat spreading in habit. Needs 
plenty of sunlight to give a high color. A good variety for a fancy 
or dessert trade. Worthy of trial for that purpose. Season December 
to May. Its quality is best after Christmas. 

Amerede Berthcourt. A variety received from the U. S. Division 
of Pomology in 1890 and was considered as a variety for cider mak- 
ing. The fruit is small, of a grayish green color with often a brick 
red tinge at the stem end. Form is roundish oblate slightly conical. 
Fruit is somewhat subject to scab. The flavor is somewhat peculiar, 
sub-acid and bitter. Texture is rather mealy, and lacks juice. The tree 
is rather a thrifty, upright grower. Not at all promising for any use, 
not even cider. We have too many cider apples of the standard va- 
rieties to consider setting varieties for that purpose. Ripens about 
October 8. Bore for the first time this year. 

Atsion. A variety received from E. W. Reid, of Bridgeport, Ohio, 
Form roundish oblate, slightly conical. Color bright crimson over a 
greenish-yellow ground, sprinkled with scattering whitish spots. Rus- 
sets somewhat, especially at the blossom end. Not an attractive apple. 
It has a short, slender stem. Flavor is very good, pleasant, sub-acid. 
Texture is firm with a crisp, juicy flesh. The appearance has so much 
to do with the value of an apple at the present time that this va- 
riety has not a very promising future. Ripens during the second week 
in October. 

Babcock. Cions received from W. B. Babcock, Bridgman, Michigan, 
in 1904. Fruited for the first time this year. Its form is round- 
ish oblong, slightly conical, smooth and regular. Color is a solid 
blush of glossy, dark red, on a greenish yellow ground, with num- 
erous pinkish spots or dots. The fruit is very firm and has every ap- 
pearance of being a good keeper. It is not at its best for eating un- 
til the latter part of December. The flavor is mild, sub-acid and 
pleasant. The stem is moderately long, slender and wiry. Has some 
promise as a long keeping apple. 

Bath, Beauty of. The earliest ripening variety on trial, ripening 
about the last week of July. Of fine appearance, being a bright crimson 
red, beautifully spotted with large dots of greenish yellow. Form ob- 
late conical. Flesh firm, fine-grained and moderately juicy. Flavor 
brisk, sub-acid of moderately good quality. Fairly productive. Should 
it prove more productive, it will be a valuable early variety. 

Barbarie. Another cider apple variety received from the U. S. De- 
partment of Agriculture. Form regular, roundish oblate. The basin 
wide and deeply ribbed. Color dull yellowish green, splashed with 
dark red. Not attractive in appearance. Flavor somewhat puckery and 
not very pleasant. Ripens early in October. Texture firm. Not at all 
promising for any use. 

Blanc Mollett. Also of the group of cider apples sent us by the U. 
S. Department of Agriculture in 1899. Form is a decided oblate con- 
ical, compressed. Color is reddish, verging to a reddish yellow on a 
yellow ground. Blushed and indistinctly striped. Flavor very poor, be- 
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ing bitter and puckery. Texture very firm. Flesh dry and tough. 
Small in size. Not promising. 

Boiken. A bright, attractive yellow apple with a slight red blush. 
Form oblate, conical, often ribbed. Cavity is broad and deep. Stem 
moderately long and slender. Flavor is rather brisk sub-acid, too strong 
to make it a good dessert apple, altho sufficiently so for culinary pur- 
poses. A good keeper in storage. The tree is healthy and vigorous. 
Foliage large. Quite productive. Season November to March. Fruit 
quite resistant to scab. 

Colfav. Fruit roundish oblate, very slightly conical. Flavor is mild 
sub-acid, very pleasant. Color is red, blushed and dashed on green- 
ish-yellow ground. Firm and juicy. Flesh has a pinkish tinge in 
places at times. Ripens during the latter part of September. Size 
medium. 

Dudley. A very good, medium early variety. Roundish, oblate 
conic fruit, of a rich creamy yellow color striped and splashed with a 
dark rich red. Flavor brisk sub-acid and of good quality. Of good 
size and appearance. Well shaped and not susceptible to scab. Tree 
not a very strong grower, but is vigorous. Of a spreading and droop- 
ing habit. Ripens during the first week in September. In the north it 
would make an early winter apple, and wouid be a very good variety 
for that part of the country. 

Duchess Seedling. A fruit somewhat larger than the Duchess and 
ripening a few days earlier. The coloring is similar except that 
this variety has a .cream-colored ground and is not so profusely 
striped as the Duchess. The growth of the tree is similar but the 
leaves are somewhat smaller. Does not come into bearing as early as 
does its parent and is not quite as prolific. 

Fameuse Sucre. A sweet Snow apple. In appearance very sim- 
ilar to Fameuse or Snow, but generally colors up better and is even 
handsomer. Its pure white flesh in contrast with its dark, glossy red 
skin make a fine show. The quality is very good. In size about the 
same as Snow, ripens with it, and is about as productive. It makes 
an excellent dessert apple and should be tried by those desiring a 
fancy apple of the Fameuse type. 

Fulton. Ripens the first week in November. It is handsome, dis- 
tinctly oblate, very regular and smooth. Color, creamy, rich, blush- 
ed with an attractive red. Flavor, mild sub-acid and very pleasant, 
crisp, juicy and breaking. Flesh nearly white. Only fairly pro- 
ductive. 

Hamilton (Black). A medium-sized yellow apple, ripening about 
the middle of September. The yellow is sometimes slightly overlaid 
with red. Quality very good, the flavor being brisk sub-acid. Flesh 
quite yellow, tender and crisp. Tree vigorous and quite productive. 
It shows bruises quite easily. 

Milwaukee. Warge, roundish oblate, and in color much like the 
Duchess, but is larger and later. Tree in habit similar to that variety. 
A good variety to extend the season of that type. Ripens September 
fifteenth. 

Newby, (Doctor).. Medium to large, oblate, angular variety of yel- 
low color mostly covered with bright red. The basin is quite wide and 
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shallow and is considerably wrinkled. The flavor is a pleasant sub- 
acid; texture firm. Season from December to March. ‘The tree is 
moderately productive and comes into bearing quite early. 

Newton Wonder. An irregular, oblate apple with a broad, flat basin 
and a small cavity. Being very flat at the stem end, the apple has a 
very flat appearance. Color a crimson red blush on a brownish yel- 
low ground. In general it is an odd appearing apple. Flavor mild, 
sub-acid, very pleasant. Texture very firm and the flesh juicy and 
crisp. Appears to be a good keeper. Ripe early in October. Comes 
in bearing moderately early. 

Star. Roundish oblate, somewhat lop-sided. Basin moderately 
deep, abrupt and wrinkled. Color yellowish green, with a brick-red 
cheek. Stem moderately thick and sometimes fleshy. Russets 
slightly from spraying. Flavor mild and pleasant. Good dessert 
quality. Flesh firm and juicy. Ripens during the last week in Sep- 
tember. 

Spencer. Roundish, irregular, conical. Handsome dark _ red, 
splashed and dashed on a handsome yellow ground. Flavor mild, sub- 
acid and very pleasant, making it a very good dessert apple. Flesh 
firm, crisp and juicy. Ripens about the twentieth of September. Thus 
far only moderately productive. Should it prove productive, it will be 
valuable as a fancy market apple. Must not be confounded with 
the Spencer Seedless Apple of recent notoriety. 

Traveler. Received from Stark Brothers, and is supposed to come 
from New Zealand. Color greenish-yellow with a _ light  brick-red 
cheek. Flavor sub-acid. Texture very firm and the variety has the 
appearance of being a very good keeper. From irregular, roundish ob- 
late, often lop-sided. The basin is rather small and shallow and is 
generally russeted. Cavity quite narrow and deep. Stem short and 
slender. Flesh firm and crisp. Season November to April. Quite 
productive and starts bearing young. Tree not a large grower. 

Wells. Sometimes called English Red Streak. A medium large, 
roundish oblate apple, striped and splashed with bright red on yel- 
lowish green ground. Flavor sub-acid and of fairly good quality. 
Texture firm, crisp and juicy. Fruit russets from spraying, espec- 
ially at stem end, and has numerous russet spots. Ripens early in 
October. 

Wall No. 1. Rather small, smooth, oblong conic. Color clear yel- 
low with a bright red blush. Flavor mild sub-acid, somewhat watery. 
Basin deep and abrupt. Cavity small and narrow. Season Decem- 
ber to March. Tree small, altho vigorous. 

The following varieties have been well tested and are recommended 
for setting: 

For market: Yellow Transparent, shows bruises, but brings high 
prices when carefully handled; Duchess; Chenango Strawberry; 
Strawberry Pippin, Sheepnose shape, very tender and needs thinning 
for good fruit, ripens unevenly, productive; Alexander and Wolf 
River are both of the same type, large handsome but of poor qual- 
ity; Maiden Blush; McIntosh, a fancy variety; Wealthy, drops easily, 
comes into bearing early; Bailey Sweet, one of the best sweets; Wag- 
ener, prolific and comes into bearing early; R. I. Greening, very good 
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cooking and eating apple but its color is against it for present day 
market; Baldwin, a profitable odd-year bearer in good locations; 
Northern Spy, grows well in Michigan, but has the fault of being a 
long time coming into bearing; King, trees short lived. 

Varieties such as the Jonathan and Grimes Golden grow rather 
small in Michigan, but do well under favorable conditions. While 
Ben Davis is quite popular with some persons, it is grown so much 
better in other parts of the country that we cannot well compete 
on the market. 

Winter Banana, one of the newer varieties, has proven very well 
here. It is sometimes a little ill-shaped and somewhat subject to the 
scab and Bordeaux injury, but it is a variety that we can grow well 
in this state. 

For dessert and fancy market Primate (large, yellow, soft), Early 
Joe, Fanny, Garden Royal, Gravenstein, Golden Sweet, Chenango, 
Fameuse, Fameuse Sucre, McIntosh, Wagener, Jonathan, Spitzenberg, 
Red Canada, Winter Banana, Northern Spy, Roxbury Russet and 
Grimes Golden are recommended. - 

Primate, Garden Royal and Roxbury Russet are not very good 
looking apples but they have quality and are very good for home and 
dessert uses. In the above two lists the varieties are mentioned in 
the order of their season, the earliest coming first. 


CULTURAL METHODS. 


The test of the comparative values of cultivation and sod mulch 
was well under way this year. The test is being tried on peaches, 
plums (both European and Japanese), and apples. Each block is 
divided into four plots; viz. sod, mulched with straw or some non- 
manurial mulch; sod mulched with coarse manure; cultivation and 
cover crop, being cultivated until August first, after which the cover 
crop is sown; cultivation without a cover crop. The sod in the sod mulch 
plots is clover and the trees were thoroly mulched with the clover cut 
from between the trees and in addition in one case with coarse ma- 
nure aud in the other with straw. Enough was put on to mulch 
them to a radius of three feet from the trees. There seemed to be 
no decided difference in the plots this year. The drought had no 
more apparent effect on the mulched plots than it did on the culti- 
vated. In fact, if there was any difference it was in favor of the 
mulched plots. The trees in this case made a more thrifty growth in 
the mulched plots than in the cultivated ones. All of the trees were 
set out in 1907 and were cultivated last year. It will take several years 
to get definite results. 


TESTS OF SCALE REMEDIES. 


In addition to a home-made lime-sulfur solution, the following rem- 
edies for San Jose scale were tested this year: 

Rex Lime-sulfur Solution, manufactured by the Rex Company of 
Omaha, Nebraska, an amber fluid with some sediment in the bottom 
after standing. This is recommended to be mixed at the rate of one 
part of the solution to eleven of water for winter spraying. 
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Niagara Brand Lime-sulfur Solution, made by the Niagara Sprayer 
Company of Middleport, New York. This mixture has just been in- 
troduced here during the last year. In appearance it is very similar to 
the Rex brand and is mixed in the same proportion. 

Cooper’s Fluid VI (Winter Spray), made by William Cooper & 
Nephews of Berkhamsted, England, with American offices in Chicago, 
Illinois.,; A very smooth, fine oil, smelling quite strongly of carbolic 
acid. Mixed at the rate of one gallon to one hundred gallons of 
water. : 

Target Brand Scale Destroyer, made by the American Horticultural 
Distributing Company of Martinsburg, West Virginia. An oil spray 
of dark brown color, turning white when added to water. Mixed in 
proportions of one of oil to twenty-five of water. 

Water Soluble Oil, made by the Thomson Chemical Company of 
Baltimore, Maryland. Also an oil mixture. Does not turn white 
when mixed with water. Mixed at the rate of one to twenty-five of 
water. 

The tests were tried on moderately infested pear trees, and all of the 
mixtures were applied on April 20th. 

The Rex and Niagara brands gave very similar results, both do- 
ing very efficient work, about equal to that obtained with the home- 
made lime-sulfur. These sprays do not whiten the trees as well as 
the 25-15-50 formula of the home-made mixture and it is well to add 
several pounds of lime, in the form of milk of lime to make the spray 
more noticeable, thus making it easier to tell how thoro the work has 
been done. The trees should always be gone over a second time to 
cover the places untouched by the first spraying. 

The Target Brand Scale Destroyer and Cooper’s Fluid VI. gave 
very poor results, neither seeming to have very much effect on the scale. 
The Target brand has been tried for several years here with the above 
result. Both mixtures stay in suspension very well. Cooper’s Fluid 
costs $3.00 per gallon and one gallon is enough for one hundred gal- 
Jons of spray. Regardless of efficiency, the cost would almost pro- 
hibit its general use. It costs about three times as much as the home- 
r.ade lime-sulfur solution. The cost of the Target Brand Scale Emul- 
sion is fifty cents per gallon and two gallons are needed for fifty 
gallons of spray. This makes its costs double that of the home- 
made sulfur-lime. 

The Water Soluble Oil gave quite good results, altho not as good as 
that obtained with the lime-sulfur solutions. The scale increased on 
the trees sprayed with this mixture faster during the summer than it 
did on those sprayed with the lime-sulfur solutions. Its cost is the 
same as that of the Target Brand. Besides costing more and being 
less effectual for the scale, none of the oil sprays have the fungicidal 
vaive that the lime-sulfur sprays have. 

tiome-Made and Prepared Lime-Sulfur Mixtures: 

The main difference for the consideration of the fruit grower in 
the use of a lime-sulfur spray between the home-made and the pre- 
pared mixtures is the cost. The present way of making the home-made 
lime-sulfur might also be a serious consideration when one thinks the 
trouble of making it is too great. 
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The prepared lime-sulfur mixtures cost the fruit growers between 
eleven and twelve dollars per barrel of fifty gallons. This is recom- 
mended for six hundred gallons of spray. The cost would be nearly 
one dollar per fifty gallons of spray. 

In the usual way of making the home-made lime-sulfur with the 
25-15-50 formula, the cost would be about fifty to seventy-five cents 
per fifty gallons of spray, including labor, fuel, etc., according to the 
cost of the sulfur. 

One objection to the home-made mixture using the usual formula 
is that it has to be used soon after it is made and it should not be 
allowed to get cold. It is also considerable trouble, to say nothing 
of the unpleasant features of handling it, to prepare it, and especially 
if only a small amount is desired, many persons prefer to purchase 
the prepared mixtures, even tho they cost considerably more, and it 
will often be found more economical under such conditions, if one 
does not have at least a large kettle in which to prepare it. 


CONCENTRATED HOME-MADE MIXTURES. 


It is often convenient to prepare spraying mixtures well in advance 
of their application and it has been found that altho one made ac- 
cording to the usual formula which contains an excess of lime should 
not be allowed to get cold, by changing the formula so as to only have 
sufficient lime to unite with the sulfur, a mixture can be made which 
can be placed in barrels and thus kept for a considerable length of 
time. 

By reducing the amount of lime to ten or twelve pounds for fifteen 
pounds of sulfur a clear mixture can be made and, in fact, it is only 
necessary to use eight pounds of lime for the above amount of sulfur. 

The following procedure is suggested for use with a steam plant 
and it can be employed if only an iron kettle is available by reducing 
the amounts proportionately: Into a tank holding one hundred or 
more gallons, which contains fifty gallons of boiling water, place 125 
pounds of sulfur and then add 70 pounds of stone lime. Turn on the 
steam and allow it to boil for one hour. In the meantime stir it 
once or twice if necessary. By this time the sulfur should be almost 
entirely dissolved. If time is no object, it will be helpful to continue 
the boiling for another hour. Allow it to stand until the coarse par- 
ticles have settled and draw off the liquid portion, which can be bar- 
reled and kept until needed, when it can be diluted at the rate of 
one to nine of water, thus making 500 gallons. There will be more or 
less lime and sulfur in the bottom of the tank but this need not be 
turned out. Merely add more lime and sulfur in the above proportions 
and proceed as before. If the lime is of good quality, so that there is 
but little waste, it will be possible to reduce the amount for each tank 
full to sixty pounds. In case there is considerable waste lime, it 
can be placed upon a coarse screen and the fine particles of lime and 
sulfur can be washed out and the coarse lumps of lime can then be 
thrown away. 

If prepared as recommended, the lime-sulfur solution will test about 
25° with a Beaume hydrometer and when diluted one to nine will com- 
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pare favorably with the average home-made sulfur-lime solution. 

As is the case with the commercial mixtures, it has the draw- 
back of not showing very plainly upon the trees, thus making it more 
difficult to secure an even application. To correct this it is only neces- 
sary to add a small amount of milk ‘of lime, just before applying 
to the trees, until the desired color is secured. 

In many places sulfur can be obtained at $2.00 per hundred pounds 
so that the expense for lime and sulfur to make 500 gallons of the 
diluted mixture need not be more than $3.00. After adding a 
liberal amount for labor, fuel and the use of the plant, it will be seen 
that the cost will be considerably less thari one-half that of the com- 
mercial mixtures. 

In sections where there are a large number of persons using lime- 
sulfur mixtures, it would seem an excellent business for someone to 
take up making the concentrated solution of sulfur-lime in a com- 
mercial way, as it can be sold, at a good profit at considerably less- 
than the price charged for mixtures made in other states as there 
would be a large saving in the way. of freight, commissions, adver- 
tising, etc. 


TESTS OF SUMMER SPRAYS. 


Tests of several materials as substitutes for the Bordeaux mix- 
ture were made this summer. The use of lime-sulfur which has been 
favorably tried in the west was one of the main ones. The manufactur- 
ers of prepared lime-sulfur recommended that their preparations be 
used in the proportions of one to twenty-five. We found, however, 
that that strength was too strong and had to reduce the mixtures 
to one to forty and even fifty. At one to twenty-five the Rex and Ni- 
agara brands were used on apples, pears, cherries and plums and in 
each case it burned the foliage. It was then too late to start anew 
on other trees and with poor weather conditions, the test was only 
fairly satisfactory. ' 

Home-made lime-sulfur made by the 12-15-50 formula and reduced to 
one-fifth that strength for summer use did practically no harm to 
the foliage. As said before, when made by this formula, it can be pre- 
pared in condensed form and kept for use at any time, making it as 

handy for general use as the prepared lime-sulfur mixtures. 


LIME-SULFUR AS A SUMMER SPRAY. 


The results from the lime-sulfur tests showed that it had some 
value as a fungicide, altho the foliage on the trees sprayed with 
lime-sulfur did not appear as healthy or as large as that on the trees 
sprayed with Bordeaux. Part of this at least was due to the difference 
in the color of the two sprays. The yellow color of the lime-sulfur 
giving the trees a yellowish appearance, while the bluish color of the 
Bordeaux gives the leaves a deep green color. The prepared lime- 
sulfur seemed to give better results than the home-made. 

The lime-sulfur was of little value as a remedy for the codling 
moth. Twenty per cent of the apples were wormy, while on_ trees 
sprayed with arsenate of lead only six per cent contained worms, 
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CALCIUM BENZOATE as A SPRAY. 


We Salko ait a rather Taeatietnctory test of a combination of 
Bordeaux mixture and Calcium Benzoate; the formula being in one 
case one pound of Calcium Benzoate, one pound copper sulfate, one 
pound lime and fifty gallons of water. The copper sulfate and lime 
were first made into Bordeaux and the benzoate added afterwards. 
This produces copper benzoate which is claimed to be good for con- 
trolling fungous diseases of all kinds. Another formula only con- 
tained one-half pound each of copper sulfate and lime to one pound 
of benzoate and fifty gallons of water. Our results this year did not 
indicate that this Benzoate-Bordeaux would control the scab and in a 
general way the results were inferior to those with regular Bordeaux 
mixture. Due to the poor weather, we were not able to spray both 
on the same day and the difference in the time of spraying might have 
made a difference in the results. To get definite results, we will have 
to try the Benzoate combinations under more favorable conditions. 

Small lots of Grasselli’s Bordeaux paste, a prepared Bordeaux, and 
of their Bordeaux Arsenate of Lead Paste were received. They mix 
with water about as well as arsenate of lead, but they do not stay in 
suspension nearly as well as. a properly prepared home-made Bor- 
deaux mixture, and we did not get as good results as with the home- 
made Bordeaux mixture and arsenate of lead, the arsenate of lead 
being used at the rate of two pounds to fifty gallons of the Bordeaux. 

Cooper’s fluid V 2, which is recommended as a summer spray for fruit 
trees is similar in appearance to the Fluid V 1, except that it is a 
lighter color. The results were quite unsatisfactory. The price of the 
material would alone keep the fluid from being generally used. The 
cost is the same as that of their winter spray, $1.50 for fifty gallons, 
while home-made Bordeaux mixture costs only thirty cents for the 
same quality. 

Thus far we have not found a substitute for the three great rem- 
edies for the fruit tree pests: home-made Bordeaux mixture, home- 
made lime- sulfur mixture and arsenate of lead. 

FRANK A. WILKEN. 

South Haven, Mich., December 21, 1908. 
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a FOREWORD. 


The results of spraying experiments to control the black rot of the 
grape in Michigan are presented in this bulletin. 

These experiments were made by Messrs. Shear and Hawkins of the 
Bureau of Plant Industry, U. S. Department of Agriculture, and the 
account of their work and results turned over to this Station for pub- 
lication by Dr. B. T. Galloway, chief of the Bureau of Plant Industry. 

It is hoped that the information here presented will be of value to the 
grape growers in sections where the black rot is a serious trouble. 

Rk. S. SHAW, 
Director. 


GRAPE SPRAYING EXPERIMENTS IN MICHIGAN, 1907-8. 
BY C. L. SHEAR AND LON A. HAWKINS. 


Special Bulletin No. 49. 


In 1906, so far as we could learn, but six sprayers were in use in the 
Lawton grape belt. Interest in spraying and confidence in its results 
have so increased that most of the growers have secured sprayers and 
are in most cases satisfactorily controlling the black rot. In the sum- 
mer of 1908 at least 200 spraying outfits were found in use and perhaps 
there were others of which we did not learn. Thirteen different kinds 
were represented. 

The work of 1907 was commenced in two vineyards in the vicinity of 
Paw Paw, but in one vineyard, that of Mr. J. M. Towers, it was dis- 
continued on account of partial loss of the crop by frost and insects. 

The work in the other vineyard, that of Mrs. Emma R. Smith, was 
continued throughout the season. This consisted of Concord vines about 
25 years old, trained after the Kniffin system with the rows running 
north and south. The fruit the previous season had been almost totally 
destroyed by rot. Four plats adjoining each other were selected. The 
three sprayed plats contained about .46 of an acre each, and the check 
115 of an acre. 

The fungicides used were as follows: 5-5-50 Bordeaux; 4-4-50 Bor- 
deaux; 3-3-50 Bordeaux. For the sixth and seventh applications, Bur- 
gundy mixture, composed of 1 Ib. copper sulphate and 11% Ibs. sodium 
carbonate to 50 gallons of water, was used in order to avoid too much 
‘staining of the fruit. The work was done with a carbonic acid gas 
sprayer. (See Plate I, Fig. 1). The first applications were made with 
fixed nozzles and the last three with trailers, the nozzles being directed 
by hand. In order to determine the percentage of rot present on the 
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different plats, counts of the sound and diseased grapes were made be- 
tween September 23 and October 2; 1,000 bunches from each of the 
sprayed plats and 100 from the check being taken. 

The following tables show the treatment of each plat: 


PLAT NO. 1. 
1907. Fungicide used. Stage of growth. 
Maveem Owls: [bs-.CuSO* toas0mrals: owater.cec 0. c/ae)a cn 6+ ce eee Dormant. 
Dune. 20 s—5—00- BOrdeauX. acc crvess Oc ns oe Just beginning to blossom. 
lye Os |o—3—5 Oy BOLU EAU on-scene Secs Just after blossoming. 
Aly Oy |e S—S=DOF BOLO EAI aacie | spect os clover Grapes about size of peas. 
July 23 | 3-3-50 Bordeaux plus 2 lbs. soap. Grapes about one-third grown. 
Aiea 2e|) Bungundy mixture’ (2) te os nice Grapes about one-half grown. 
Ao lo | MBUNnEUN Gy. MmixbUbe: (2)en.5 cevesrc.o oi clecrclare ste, couve te eta « Grapes three-fourths grown. 
PLAT NO. 2. 
1907. Fungicide used. Stage of growth. 
Mave Olean lbs CUSO4ito  SONealse wate won cten Os ne deci Dormant. : 
AU Oper Ol A — 4-5 SR OT GEA or yarns ed ateverc eke cose ustera Secunetye och Just beginning to blossom. 
hubyamenGs| 445 OSB OLGeali xe twr waren athe sche eee ee eee Just after blossoming. 
Uva ig | 4—4— 5 BOTCON, recep sterok, oocia erthacorl oe arte rahe mela ateonete lee Grapes about size of peas. 
July 23 | 44-50. Bordeaux with 2 lbs. soap.................. Grapes about one-third grown. 
AUIS oe | ISU SUNG YIN CUT C2)etcis serauc hone eo ucsele notaiee tele perae Grapes about one-half grown. 
PANIC SestOn eS MTOM Gy IEE (2) che ocd cis: sceketeecntvasnenenslehacwatane eno « Grapes three-fourths grown. 
PLAT NO. 3. 
1907. Check.—Unsprayed except dormant application of copper sulphate solution. 
PLAT NO. 4. 
1907, Fungicide used. Stage of growth. 
Mavis! nor lbse CuSO*sto 50)gals; water... as. .% «iscsi oct. Dormant. 
Me 2 Ome 5—5—OOP BOLd Calixsec ste oie hs cutee een roses Just beginning to blossom. 
Ml vee On 5-5 —O OMB OLGealkaen 1) mie ae ae clones ara es ae Just after blossoming. 
thhverel Ge | —5—5 Oh OLO GAlLxctr sh wactays uci aia Le NK ocr Grapes about size of peas. 
Ul year S' OD — 9 Ok OLGA as ear ica¥arao octane vltin otetoae ee ate ants Sates Grapes about one-third grown. 
NUE. SA lind Bio ueg Th AKG reo aaay dig HONK ee (Ooo Gece eG NSP ayn as Cee ep Grapes about one-half grown. 
US eeho ae DUP URC Y, AUEX GUEOs (2) ae aes ae tits tne tno sce oe oe Grapes about three-fourths grown. 


The amount of rot on the plats at the close of the season was deter: 
mined by actual count of the number of sound and affected berries on 
1,000 average bunches from each plat, as stated above. 

Just across a roadway at the south end of this vineyard was another 
which was very severely injured by black rot, in fact most of the crop 
was destroyed before the fruit was much over half grown. In order to 
get some idea of the effect of this apparently serious source of infection 
upon the portions of our plats closest to this vineyard, counts were 
made of the affected grapes at both ends of the rows, those adjoining 
the neglected vineyard and those fartherest from it. 

The following table shows the percentage of rot at both ends of each 
plat and also the difference. 


*CuSO4 is copper sulphate. 
40 
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rates Plat II. Plat III. Plat IV. 
South North South North South North South North 
end. end. end. end. end. end. end. end, 
Bordeaux Mixture..... 3-3-50 | 3-3-50 | 4-4—-50 | 4—4-50 | Check..| Check..} 5—5—-50 5—-5-50 
Percentage of rot...... 56.4% | 31.2 34.9 | 23.8 Oni 86.1 32.7 23.1 
Greater percentage of ae 
rot on end adjoining 
unsprayed vineyard. . 25.2% 11.1% 5.6% 9.6% 


The average percentage of rot for the plat was as follows: 


No. of No. of ap- ee Average % 
plat. plication. Fungicide used. of rot. 
Mees eas dal S—O—O0! BOLrGCaUix:sch, ccc: «ke eke clcteraicteretee os aera che eee ese tee 34.7 
10 Ceres seer e||p4 45 Or BOLd Galt. Rea erate. ote eco eka ne eho Se 28.7 
0) Career None a Cheek simspray.eds osc ctscraan pete cn erase ee ee anne eee 89.2 
IVio Serie ase Lo )s0=p—DOMB OLA CAEN res oe tvars as eee ee Oe nce ee oe ete eee 28.3 


- Seay was used in 5th spraying in plats 1 and 2 and Burgundy mixture (2) for the 6th and 7th spray- 
ings. 

Although only 89.2 per cent of the fruit on the unsprayed plat was 
found by actual count to be destroyed, yet it was not considered practi- 
cable to try to harvest any of it because the expense of separating the 
small quantity of sound fruit would have been much more than its value. 
The crop of the unsprayed plat was, therefore, practically a total loss. 
It will be noted that there was scarcely any difference in the amount of 
rot on the plat sprayed with 4-4-50 and that sprayed with 5-5-50 Bor: 
deaux mixture. Part of a vine from the latter plat is shown in Plate 
II, Fig. 1 and a typical vine from a neighboring and neglected vineyard 
showing not only complete destruction of the fruit, but also defoliation 
which prevented the proper maturing of the season’s growth of shoots. 
—Plate II, Fig. 2. : 

The following itemized account shows the gain due to spraying on plat 
II and the corresponding gain per acre estimated, upon the same basis: 

FIVE APPLICATIONS WITH 44-50 BORDEAUX AND 2 OF BURGUNDY, OR 475 GALLONS 


IN ALL ON .46 ACRE. 
Cost oF LABOR: 


Man: andateam ato splaysces OTs. ates 5) COMES Per HOUTer 4 cs <r aiets sisds) cee cee nene seen $3 06 
Man and horse to haul Bordeaux mixture, 82 hrs at 35 cents per hour................ 218 
Two men to carry trailers for last 3 sprayings, 51 hrs. at 15 cents per hr. each........ 1 68 
Cost oF MATERIALS: 5 
Eewo-thirdsitube as at, $2535: PELAtUDS sec «stesso < cue nels a) cieoescnvievercyoilclsin ais Sots eneasucteettentee 5) 
Copper Sulphate, 26 lbs. at 8% cents.... 2 28 
Resin) fish-oilJsoap, Wi Wbs! atws cents). "5. ..-..-.-. 39 
Sal’Soda, 6) lbs: at “35 cents. 29.4... otodcde dbo SIA case DagCI TSU Gsm eo ged cs ou 18 
Mota acost MObe74 Oe ACLS pe too. als age de Den Ng oe we hchene she oe etc eee te terns peek teen ane $11 32 
RETURNS: 
Two thousand ten lbs. of EraDES harvested on sprayed plat sold at $40 per ton........ $40 20 
(As no fruit was harvested on the unsprayed plat, this amount is all attributed to 
spraying.) 
WOSt Of -SpraiyAI es > Liseie ees cee erses Mea spo! ey oduas oo leMea ses ete face oie betas citetlosepie dere atta me taunt aap ona It 32 
GainMOn« AGWACTOw or eeletee susatiots te se lale G.ne -1'sclle wosiineaiachosys. Sete ays abs sue bier ios aye $28 88 
Gainiepersacte at -Salle Late: ncpyerctrcct ereetietelal--iale fel <keneesie a enedeke eke deena yey eee ae eee een 62 30 


The work in 1908 was carried on in three different vineyards; Mrs. 
Emma Smith’s as already described; Mr. J. M. Towers’ near Paw Paw; 
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and Mr. ©. C. Giddings’ vineyard near Lawton. The work in Mrs. 
Smith’s, vineyard was conducted on the same plats used in 1907 and 
with the same spraying outfit, and as before trailers with nozzles di- 
rected by hand were use instead of fixed nozzles for the last three spray- 
ings. It was found that in order to satisfactorily cover the foliage and 
fruit, at the time of the later spraying the nozzles, or part of them at 


least, must be thus manipulated. 


The treatment given Mrs. Smith’s vineyard, is shown in the following 


tables: 
PLAT NO. 1. 
1908. Fungicide used. Stage of growth. 
Wiewe AR) | Et OByoolepibb aS anna aos pono asapnoUuooe 00 NS oDEC Shoots about 6 inches long. 
Micivges 2 OA A 5 OW BOrGeaieant.c ps ciern sto acevol eben ae eceherete) crores a ayewene Shoots 18-24 inches long. 
Maen e 44-5 NS OT CO aUixen steps ceases eet cut srsvauel nota aicl caret snetelensdoeeeet a Shoots 20-28 inches long. 
ANT ely 4 —4—5 ORO GO AU Katte ci ct eceuede wats cole woagel 4s, ciekessyor secre otetos Just after blooming. 
BmMetre> tal | 4—4— 5 Oi OLGA aw imtee cis cuted cree Pailtust hte opebor cine, sc elicaeyrene Grapes about the size of peas. 
RT iene out eA —A— 5 Os ONG ea line wine whic ota (haeh) wiey-cy lets, Rote nateie) outer oicnens Grapes about half grown. 
Niven? Zr 42] OB Orde akraeent, cterots . cects eve cq tsuerondtses oieeeaeta eaves Grapes four-fifths grown. 
PLAT NO: 2: 
1908. | Check unsprayed. 
PATON O 3: 
1908. | Fungicide used. State of growth. 
Mayer kOe) 43 = OMB ORG SAU Ka eentel tm cher aieiote chron te cieveleree ees is cites Shoots about 6 inches long. 
Miivaee2 9)) | "4-3-5 OGBOLGealxis.cad ans aoe choole aS dea eieleia Si oie epleke Shoots 18-24 inches long. 
AM ter all A385 SOLU CAR a ica a aiats © ol thaws iouosieteranecoum Nese ners toe teke Shoots 20-28 inches long. 
neve ah | 48 —5 OM Ord CAlixis cca Wan yee teu areret rane ol cucboucd@ he eres Just after blooming. 
DUE 2471 4=—3—5 OM BOLE Cale evet ea cielo ie phe grovethcuere ease) cre evens ede enehe Grapes about the size of peas. 
uliys 285 F4=3=5 O) Bord eaux... sions + soens we Mee ses sie pes et ersue A ye Some Grapes about one-half grown. 
hyer a6 43 = Ole OLGEAUIR 5 oe a) <P cheteo seeeatecPny aciny eles le psaaaet eRe Grapes about one-half grown. 
Uli 22% 425 ORB OLGA Aco) eyes eosin ieueliiales vl fiod oy enetisyeuetemorey oe Grapes about four-fifths grown. 
See Dri: 
PLAT NO. 4. 
1908. Fungicide used. Stage of growth. 
Ma venal Om |A—O— 5 OMB OnCeaixcrsiee cps cucie< chedens Pucae Siawe selects ester ene «teats Shoots about 6 inches long. 
Marya 292) | e425 OV Bond Gauintr is seks aie sccilc miseree Siena aytnels aie oeersisis Shoots 18-24 inches long. 
Tunepe 2m | wA=2—5 O Bord cating yar tern octoen tke cithe cuemedehepeie teers, «isa Shoots 20-28 inches long. 
DUMES Un | 4-2 HOM BOnGead Key rs ce tence eae Me vaucuel oxo ei een oyeie, 2 ls .. Just after blooming. 
JUMe= 244 TAI = 5 ORB ONGeanee enct-sesiere cs cise eres .c eisiba suse sus) espe wey s dieae Grapes about the size of peas. 
lye ww Ox 4 —2— HOM BOLGEAR cert acce al cath See el epo anthems, slaw oy ces yare a Grapes one-half grown. 
Ulva 2 2 | 4— =F OM OLGA iexet ene wees ace, mretomel sien are enon ce lnyieds Grapes about four-fifths grown. 


The following table shows the percentage of rot 
count, as in the preceding season’s work: 


as determined by actual 


No. of | No. of ap- Fer com 
[| plat. plication. Fungicide used by count, 
1 fons (Ve CAG Bol Coker UB. oes Elsie ea as caaeeeOnnO Ola oreOner ore Orold FAA AtS F 0.197 
None | Check unsprayed (but sprayed in 1907)..................%.. 17.257 
hill eS eM ele Oy cColeelulacd 5 pill naichs Amc ooCjomre Uae naraU CODD EO Oe ho.c& .034 
dda A—2— SO}. OLGA ie ceeons o cysel a saeko geben leh exoltey ta eu kegan eee ee .178 
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The small amount of rot on the check plat was, we believe, largely due 
to the fact that this plat was sprayed in the season of 1907. It would 
have been better, perhaps, for purposes of comparison, to have used the 
same check as in 1907. As the amount of rot on a neglected vineyard 
near by was as great in 1908 as the previous year, there seems to be no 
reason to suppose that the rot on this unsprayed plat would not have 
been about as great also, except for the treatment given it in 1907. 

It will be noted that in this experiment the plats sprayed with 4-38-50 
Bordeaux mixture showed the least amount of rot. The very small pre- 
centage of rot on all the plats illustrated very clearly what may per- 
haps be called the cumulative effect of spraying. The disease having 
been largely brought under control the first season, can generally be 
much more easily handled succeeding seasons. 

The following is an itemized account of the work showing the gain on 
plat 3. 


SEVEN SPRAYINGS WITH 43-50 BORDEAUX AND ONE WITH 4-2-50, 500 GALLONS IN 
ALL ON .46 ACRE. 


* Cost or LABOR: 


Manwanditeans bo spray 10) brs at 35) Gents perm NoOure. 5 nde Ocenia eile tel me $3 50 
Man and horse to haul Berdeaux mixture 10 hours at. 25 cents per hour.............. 2 50 
Two men to carry trailers in last 4 sprayings, 6 hours at 15 cents per hour each......... 1 80 


Cost oF MATERIALS: 


Coppensoulphate) 40a bs scat Gt JCOMtS sce ce oe isret. alee aise soreness ele t= emer) gee 2 70 
STonevlime <30-Ibsiat two-thirds Cents = css.ces-- SSR es Since aie ai oe ee oho be oa a elsiee ease 20 
Hive Sevens LsDeNOl LASNAb eso. Pele DO=IDS: - PUD Cs <x ore etcy oon ete teecl Sey eth ns encroach cares 167 
otalecostaper 4 O¥ACher eat. cage ences @ Sete eh sap sie tee ee oie ieee Oe eee eens $12 37 
MIQSEROLES DEA VINE MONE saCLG coc ties cheno tees beeen Shoe sasuis 72) Sra sue aus ealta/o ts false -ain Sahl onsyieus een akakaye arene afer 26 90 
RETURNS: 
Yield on sprayed plat 660 8-lb. baskets at $0.1166 per basket.............. $76 95 : 
IRIECEIPLSHDCELACKe ah SAME! TALCm sa. his a nieietecn cekess cbiean soar © fe Some erent acca ma eee $167 29 
paeldson, check plat 134275 Ibs! at -$20:64 per -tony 7... 2k ence cis eie ae $11 71 
RCTIGES PE GEACLe sabe SaiMle halle prom ers orca gees cae top sos) ae annotate alah al 
Gaintperracre: {LOM SPraylW es. ais ns.< esse ake Gee wes anettous Tae boc Slaroe re Nags age eters $65 58 
GOSt PEL A aA CLE LOL sS PLA yLT Peccysgeysyctev elec apes eon eos ere aetale ss =o) em Suttle. ke hee ean meena 26 90 
NEE SEAM MD CER OCLC sa te-tay aes oheye 2 pccknte Bicuaqs Soe ete sei = sears aS See hae, Piso RA Re Red eke Chasen eters $38 68 


Grapes in same vineyard sprayed 5 times showed no appreciable difference in amount of -rot. 
Difference in net gain this year was due to_extra_sprayings, and less loss on check as result of previous 
treatment (1907). 

In 1908 spraying experiments were again started in Mr. J. M. Tower’s 
vineyard, near Paw Paw. ‘This vineyard consisted of Concord vines 
about 8 years old, with the rows running north and south. Nine plats, 
A88 of an acre each as nearly uniform in character and condition as 
possible, were selected. The work was done with the geared traction 
sprayer shown in Plate II, Fig. 2. The mixing platform is also shown 
in the same figure. 

The following mixtures were used: Bordeaux 4-4-50, 4-83-50, 4-2-50, 
5-5-50, 5-4-50 and 5-38-50, also Sodium Benzoate Bordeaux (1) and (2). 
Six applications were made as shown in the accompanying tables, the 
last one consisting of 4-2-50 Bordeaux. 


PLAT I. 
1908. Fungicide used. Stage of growth. 
Maven Onl sA—4—5 0 ORCC ALR erueic s-cieap ensuite clear es eae eee ee Shoots about 8 inches long. 
May 30.) |\<4—4=50) BOrd Gat recut 5, carte 3) sy teeters: ote paaetele woes at Shoots 16-20 inches long. 
UNE. L753) 4 —-A—5 Or BOLGGALLR: must tats Cas oheke che elon eteneioee bm eae eae keane ere Just after blossoming. 
wine: 29% | 44-50 ~Bordeaumss sow sos sata 6 bree acts Seach eee ee | Grapes the size of peas. 
Aly Sa): 4-45 OM Bordeaux sates + Ask ee cieers ee anes Ser eee Grapes about three-fourths grown. 


Ayal ae Out 4 — oF OS OLS ANI eer tonto bs re cali cratia, eaess eyes spot ee denene ee | Grapes nearly full grown. 


. 


317 


t i EXPERIMENT STATION BULLETINS. 
PLAT II. 

1908. i Fungicide used. Stage of growth. 
Metres. etetens 50 be SONG CALI nt iateyancusvdycoes> cia ie fersisis efetes aise otane ste, cr esse Shoots about 8 inches long. 
avameo OM wA=o—5 OM BOLd calls raterh ot fier ariel cm ates eps saramamrene ays Shoots 16-20 inches long. 
Rema eA =r Oe OR CLGA UN glover ancic eie ele ents epelercitvers eheueie sus qe eiebs Just after blossoming. 

RO me? Oe 4 Obs ONC CHUM pwr Na crathis eejinze eh sci roe ileus ohenereel/arsosiewehe se Grapes the size of peas. 

PHU lame: sea A —3—5 OF SOLO OAUReetebsA nyt cree bis, ce recnewers ave Gytere Wusheih ate = Grapes about three-fourths grown, 

Apa ae 4 —o— pO BOLGESAUR a star ysteie erle ee ele crevereieieme etels swe) tie, erence Grapes nearly full grown. 
PLAT III. 

1908. Fungicide used. Stage of growth. 

Meta 2 Ol zA—2— 5 OS BOLGCAILXS «ces utero as cy attavelatasin @ dtaroacaa's aust Shoots about 8 inches long. 
Wave Osmo —o—5 Om ONG ula: ccottiy ete yes i= lah o aa ttver eral cree terocsiisy atte Pas Shoots 16-20 inches long. 
PN Cig fag | A= Os OL GOAN ects eters chock maceieiverts “sie. 5 cumieuetairssaee eye Miele Just after blossoming. 
AU Cages Oa ea) MR OLC SAU seg. erin suede eke Pile sos els cineressiyeasgeie ees: Grapes the size of peas. 
Siulvaeltorn |= 2 — 50) “BOLO Calis sm shes ela remersicmneegePavere ene iene. cleo Grapes about three-fourths grown. 
UU Vine On| 4 — HO! BOLdCaUixn.. cere aie 4 ies wacko mest ste uns Gar (ch eels sy « Grapes nearly full grown. 
PAA SVs 
1908. | Check, unsprayed. 
PLAT V. 

1908. Fungicide used. Stage of growth. 

Mich van? Oia) 5—5=- Oe BONO CAUCs, « ce fa atcucuave inl o roue"a eneuSuamsiele eis itierscedaeners Shoots about 8 inches long. 

Eyes ORs — DO’ BOLO Calbia. sc sauce ccouotelatel eneunrekexn ya nstveutverer cia nee Shoots 16—20 inches long. 

DUNG |r 5b O—5 0 BOLO BUR srs ctonciansGusse a eras) m cnstereienei os cea ceaeter booms doce Just after blossoming. 

Une s OL | 5—5—H OV BOLGEAliNaen: slows scp shonsiels Shaseceiepern co ccatenetonsiarel vote Grapes the size of peas. 

July 138 | 5-5-50 Bordeaux. Grapes about three-fourths grown. 

VOU yee 2m 4-2 OB OLCEAMR ys. «icicicssioe inshelelcnle,e eis o-etarelel sheet ve Grapes nearly full grown. 
PLAT VI. 

1908. Fungicide used. Stage of growth. 

Maven 2 Ola o=4—5 OM BOLd CA. «) 2s Wao tisrais acces a anere asec, aa hes oars Shoots about 8 inches long. 

Mave 3 Oh 5—4—5 OB OLGEAIRE airkct dams coyecotoncactttenats aicasichone oie aaa tausaners as Shoots 16-20 inches long. 

ULMER Niel pO 4—0 Ol OLCLEAUEX save ang tet shene ia teeth oe dccl checks OP eve eters Glen Just after blossoming. 

Mews Oly = 4—5 On OnGeaixraMutach ne: ee tie ates Ti rape ee ny oxen tieo es Grapes the size of peas. 

Uy Plta Mt — 4-9 O MB ONG OAUN mele aan Hele Gre ro Pikee enue e re tential canines nen ae Grapes about three-fourths grown. 

Myer 2or 4-25 OS OnGlea xs einpa'., smaaeys cab sinu lesan aria ears Dsedlaroyelea es Grapes nearly full grown. 
PLAT VII. 

1908. Fungicide used. Stage of growth. 

May 20 | 5—3—50 Bordeaux........ aa Es oars a StS eR ee ae Shoots about 8 inches long. 
Une reales eo —5—5 OF BOLOealixces wat) ae Since oesdninetercte aie ves clone = Shoots about 16-20 inches long. 
MMe >| eO=o—H0 BOLACAUX» eared cry tennue Pecae oe ae eh eee mee Just after blossoming. 

MUNCs 3 Os |e H—S—90: OL CALL Kae cra acl elon eaieesie seus ieee tela foe See ete a Grapes the size of peas. 
DULL m ies. DOLd Calin: sewer ealtien teeta kes kee. ees oo Grapes about three-fourths grown. 
OMe pe ood tee ty Oe SOL CLEAR ten aset ial amtic el ee eich Rem he oe mea cinae Grapes nearly full grown. 
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PACA VibIne 


1908. Fungicide used. Stage of growth. 


Sodium pee Bordeaux Hormulan(2)ye.- sas. s. o- 


May 20 Shoots about 8 inches long. 
June 1 Shoots 18-20 inches long. 
June 18 Just after blossoming. 
June 30 Grapes the size of peas. 
July 14 Grapes about three-fourths grown, 
sity DG. |) EEDA). GCOS oo evans goo nanasianesu boas ot obeoe. Grapes nearly full grown. 
PAW wixe 
e 
1908. Fungicide used. Stage of growth. 
Sodium Benzoate Bordeaux Formula (1) 

eave Os | ed Dl a ea ea ee ea a ee en a aye Bec dauete Shoots about 8 inches long. 
RU LITLe pee lie | 2 PED eS Br iemyi testeks Sahenatons crteeepens cn Pees ees Shoots 16-20 inches long. 
METI OME Ste Re 2 15 OP ee ten ayctede rae, Rate Mocqereve bona iain ene ee Just after blossoming. 
SUMING res OE el mn sce ep ceec atl neica rend P< Serene SL ASeL aes Grapes the size of peas. 
PUA = Ze Oe A 55 DENS ches oncom eecinG i oar pee rea eRe enim SR oe ieee Grapes about three-fourths grown. 
yee 2 ON e425 OMB OLGSAIX cacy sco, wie wetter wie eee ae ahs De tee Grapes nearly full grown. 


The results are shown in the following table: 


No. of | No. of ap- Rs Percentage 
Sere Fungicides used. of rot 
plat. plication. by counts 


| 
| 


ln eee 6 || 4=4-50) Bordeaux dst) -5eapplicationdsss. a.) 12 ct omar. qeveser ee 0.038 
TRIS Seema 6) |-4—3—50 Bordeatx Ast! 5 applications... 5.292. 2. te «ee Se 0.097 
110 6 Oe eee te 63 )§4=2=5 OMBOLGEAU Res iye Sh enc ata oie clade ASA ere Bla henner eee tees 0.042 
Wis eae sere iNone.|'Cheeleunsprayiedics..sas cine canetetaroust gs hese ale a eee ae aie ea ee 7.36 
Wee a as oc 6 | 5—5—50 Bordeaux Ist 5S applications... .. .4.:..-.s06+-o5e+ 0: 0.051 
AiG Die eee eee 6 |) 5—4—50" Bordeaux Ist 5 applications. .:9.5-:.-2.:2.42 s.6-66 0.07 
AA Uae 65} 5—3—5 0 MBordéalix. Ust715 applicabioussss. - 1. sete ee 0.064 
YALU Gl ene eae 6 | Sodium Benzoate Bordeaux 1—1—4—50 formula (2)............ 0.083 
TEXO Eo 6 | Sodium Benzoate Bordeaux 2—1—-1—50 formula (1)............ 0.127 


4—2—-50 Bordeaux was used in 6th spraying on all plats. 


The percentages of rot given were obtained by actual count of the 
rotten grapes on clusters showing average condition of each plat as in 
the other cases. It will be noted that the smallest percentage of rot 
was found on Plat I treated with 4-4-50 Bordeaux mixture. The differ- 
ence in amount of rot, however, on the various plats was so slight in 
most cases as to give no very decided indication as to the comparative 
value of the different mixtures. The amount of rot on the check plat 
was also small. 


MR. GIDDING’S VINEYARD. 


This vineyard consisted of Concord vines about 14 years old. Eleven 
plats of one-third acre each were used in the experiments. The work 
was done with a geared traction sprayer, using fixed nozzles for the 
first three applications, and trailers with the nozzles directed by hand, 
for the last three applications. 

The following tables show the treatment given each plat: 
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SPIE Ife 
1908. Fungicide used. Stage of growth. 
WVietygees Teel |A—4A—5 ()) BONG CAR rerstareheysceas, «1 <i) als alesse) «sao s ekere aster eh eus ete Shoots about 8 inches long. 
Ati eyes i fed — 4 9 O) "BOL GCAUG Ne tisce a aiesole cho or efi competes ace eee on exces Shoots about 18-24 inches long. 
SMe malt ys |wrA—— Aan) OS OLCCAMR el ue geese use ariicvele: seeeeistatewlate. fies leverancear ate Just after blossoming. 
Jiwinre) 25) | =O) Soe ERO e Ohno nos dmaduedne cOpoUEdewoDoeDe Grapes the size of peas. 
Alyse S24 —4—5 0) BOLGGAUR som nls oe wie ctele cle eyeeienone ogeBajslrloneelo § Grapes about one-half grown. 
July 23 | 4-2-50 Bordeaux.,... ens ohey sete Reh oual ae Ena eo eee oe Grapes nearly full grown. 
PLAT II. 
1908. Fungicide used. Stage of growth. 
Nitchyaeee es A —3—5 Ole OF CC ALK ieteevede fauct a tc¥e] oveicde! cre fete oterel ei sreucyolatenaices Shoots about 8 inches long. 
Snes eon 24 — 3 — 5 Ol BOLdeatixn,.,ccusiaaclsmieiss ea vicles.cceisibesaietics oramarae Shoots 18-24 inches long. 
AUT email yah 24-9 — 50) SOLCCAUR cect) ceriaeh ccnecsa wus lel ne. edsheheisnd elewels misveusyal ete Just after blossoming. 
MEM 2 Dy ln 4—o—b UM BOLGGAL Xie. so55 ek cheteie oe ous. « Sotiersirewe- ota sais of evee ars Grapes the size of peas. 
AUUvaneen Sig x4 — 5 —5 On BOLO Ca VEX. cic. saisahevers vic el susie iecvansto ue mictersieuecisters Grapes about one-half grown. 
AU vars ees | eA — Os SOT GEAUX oye see he uence foc Recailst she's = lorlo isl Weaver stamens Grapes nearly full grown 
Pa Amel 
1908. Fungicide used. Stage of growth. 
ch yanee 1 A — 2 — 50! SS ONGSAUIR = cc ceey sons Coats lakers, shore eeceree oles eee alee Shoots about 8 inches long. 
Rene med —2 5 (NUR OF Gea emt hes fe a necuunkeiorsasec eee Wercc eae he retour Shoots 18-24 inches long. 
On Ome a4 25 OSB OLGA thee eeehiesl vss oe ene Moe erence eucta omar ane Just after blossoming. 
Meme 2 5p | 42 —- DO MB OLGA aid ast saure sO) tibcoetrole pieusts aoa Mibinlene ls Grapes the size of peas. 
Bye NSA) A250) BOrGe axes ots trates = cinge s Niatsschye i nyis Som osestue ee seeie eis Grapes about one-half grown. 
Tb pe PRC RCE Dens yorta let b-eaermrciais pin croloid MeO Gn Ind be Gino aoeand Grapes nearly full grown. 
PLAT IV. 
1908. Fungicide used. Stage of growth. 
Nia vgae 2 os||To—2— HOt BOLGCAlIRes, haisieli> eins c eteus|elesis io es stele aie ete ueiiars Shoots about 8 inches long. 
UN Crea Sc —O OV IB OLG CAKE aera ate seuss aisles nsacniersle ateusodianeerevietel ale Shoots 18-24 inches long. 
UME wEl oT |S—2—5 0 SDORGSAUK terse oser es bien kioxs sine te hiner stent oe Just after blossoming. 
LINC ev | o=—2—) 0) MES OLGEAILR At, wots, hoi sine nucee ots eae caccieie sloweb are usin Grapes the size of peas. 
PU yaar 3 = 2—9 OS OL SAU Kress. ro sucey canter sas sion omer olalidimiata erasers, deene Grapes about one-half grown. 
Muilyaeor | 42-00" BOLGCAUK 7 ein Gen chenre oe ola as ane aS ae Grapes nearly full grown. 
\ 
IPTG AVIV; 
1908. — | Check, unsprayed 
PLAT VI. 
1908. a: Fungicide used. Stage of growth. 
May 21 | 4-2-50 Bordeaux with 2 Ibs. soap.................. Shoots about 8 inches long. 
dunes E25) 42-50 Bordesux withs2elbsiysOape: ots. en. eae. Shoots 18-24 inches long. 
June 15 | 4-2-50 Bordeaux with 2 lbs. soap.................. Just after blossoming. 
June 25 | 4—-2-50 Bordeaux with 2 lbs. soap.................. Grapes the size of peas. 
July 8 | 4-2-50 Bordeaux with 2 Ibs. soap.................. Grapes about one-half grown. 
Waive Sia 4-25 OMB OLA CAUK aes acme sn ales seals ois. Grapes nearly full grown. 
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PLAT VII. 
1908. Fungicide used. Stage of growth. 
May 21 | 3—2—50 Bordeaux with 2 Ibs. soap.................. Shoots about 8 inches long. 
gune 2} 3—2-50 Bordeaux with 2 Ibs: soap.................: Shoots 18-24 inches long. 
June 15 | 3—2-50 Bordeaux with 2 Ibs. soap.................. Just after blossoming. 
June 25 | 3-2-50 Bordeaux with 2 Ibs. soap.................. Grapes the size of peas. 
UL Vern eet b= 2-9 O SS OLGECAIER scx: es eateries alacets Oe ere See Mobos Grapes about one-half grown. 
Valve 237) 14-240 Bordealix se nctin Gio kk tee wee ea bo ee Grapes nearly full grown. 
PILATE Vabrr: 
1908. Fungicide used. Stage of growth. 
Wily 2 leu Coppersborate s Mix tMe (2) te repete eran nates or aoenerealy ole eae Shoots about 8 inches Jong. 
June 2) Copper’ Borate Mixture) (2).- 02.5. -- 252 -2a-- deen --- Shoots 18-24 inches long. 
yune 5) |/-Copper Borate Mixture (2) oc cicero te ee ee Just after blossoming. 
Junes 25 a Copper Borate eMixturen(2). ois aencr as - nv eit aera Grapes the size of peas. 
Ditlyva a S'4| Copper wborate Mixture (2) 55 sore ceicnic oo eae se nenseoeen Grapes about one-half grown. 
Dye || 42 —oOl WONG Calimererer-n. cter ope) eons he eete ay cua. eel cement tRiaa Grapes nearly full grown. 
PASAT. EX 
1908. Fungicide used. Stage of growth. 
Marae? tee SNEeHtTale COPDELeACCtALEt tt- 1.15 ciel e--iey~ neiets i etched overe icles Shoots about 8 inches long. 
mem Poa NGWiral | COppenen COUALC. 1-0. pa. cate eirvaicteteysheret=s ear cenle lene Shoots 18-24 inches long. 
Ute 5 NeNeWMtiral COpper AGCLALC retire «ar. = crcryniepets coe cseentere cumtanns Just after blossoming. 
june s254|" NeutralseCopper Acetate. «.< crecantaw te siebabeee = oe oe Grapes the size of peas. 
ayers ol MNEMLEAleCODPeL PA CCbabeMt.s ni chase arencton tral om Gitte erase Grapes about one-half grown. 
Till hy Be || SWEET 0) leko lsiibieh se Si crao me eodcos donb Dope OOatroO ao Grapes nearly full.grown. 
PLAT X. 
——————  - r.OO ll O00 ea 
1908. Fungicide used. Stage of growth. 
Mayer 21) =Self-boilled=Lime-sulphur ((2)s.s.<- = cm © ei ie ncye «ee Shoots about 8 inches long. 
Jume 62, Setl-boiled, Eime-sulplun (2) fe. cs. + steers coecsietoeneces Shoots 18-24 inches long. 
ime o> | sel poued sWime-sulphur! ()is san. oases ee dea npnes Just after blossoming. 
June-~26' | Self-boiled’ Wime-sulphur (2)i o.2 2... 2. eck. ses cites os oy Grapes the size of peas. 
Hulyet LSal- Seli-boiled: Lime-sulphwr (2) ie cis' 2 hs cyoroletepee is siesta a Grapes about one-half grown. 
oly es) 4=2—=5 OW Bordeaux er craye ce cioie, slo) ous aia nue ahs Sana eto olan Grapes nearly full grown. 
PAATS Xie 
1908. Fungicide used. Stage of growth. 
Mayoe2!\2Com:.Lime-sulphurel—50s.--. ccs a= @ ne ee a -orarein tenet eee Shoots about 8 inches long. 
Numer <2. | Com), Time-sulphur 150. 2.522 sipacieione wrote ce sisal ne Shoots 18-24 inches long. 
JUnee 6s) (Com: Time-sulphur-1—50). ic: <= ae Gis. 2 stele weet tele Just after blossoming. 
June:.26-| Com. bime-sulphur T—508 soc se): meee cists assets ote cscre Grapes the size of peas. 
July. 9 Gon bime-sulpb urs —500 oc ea esvece weet eee eee Grapes about one-half grown. 
Raya dai et —-2 — 5 OS OLGA Race «wie ve eves! see cue se Sib coheneneastars ausiw ions etia Grapes nearly full grown. 


As the grape berry-moth was causing considerable loss in the vine- 
yard an arsenical preparation, made in accordance with directions of 
Prof. A. L. Quaintance of the Bureau of Entomology, was added to the 
Bordeaux mixture for the second, third and fourth applications on all 
the plats. 

The following table shows the results of the treatment of each plat: 
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Per cent 

No. of | No. of ap- Fungicide used. of rot Yield 8-Ib. 

plat. | plication. by count. baskets. 
AUS eR cick 6 || 44-450: -Bordeasceterasictoe ok ee hei cee oe 0.051 187 
STS esate 2 6343-50" Bordeaux. as oo ance ie aeee ete 0.043 166 
1 rene 65) |/44=2= 50 Bordeaux eee were iseec ty Noe oe coatoee oho 0.15 148 
TVG jee 6a |e3—2—50S Bordeaux ity teres + ek ee oie RRNA ee 0.17 120 
Vetoes Nonen|sCheckounspnayediy. es nce rari eee: eee oie eee 28.317 78 
Vales 6 | 4-2-50 Bordeaux with 2 Ibs. soap.............. 0.411 : 137 
VII. 6 | 3—2—50 Bordeaux with 2 Ibs. soap.............. 0.531 140 
VED | 6 | Copper Borate Mixture (2) with 1 lb. soap........ 2.464 125 
ENS eat 6 |; Neutral Copper ‘Acetate 1=50... 55 ie ee oe 1.088 134 
Kier 6 | Self-Boiled Lime and Sulphur (2).............. 2.413 120 
2: Gl eis 6 | Com. Brand Lime and Sulphur 1—-50............ 3.383 |Record wanting 


4—2—50 Bordeaux was used for the 6th application on all the plats. 


The percentages of rot were determined by actual count of the dis- 
eased berries on 1,000 average bunches as in the previous cases. The 
yield in 8-pound baskets is also given for each plat except the last, the 
record of which is missing. The smallest percentage of rot, as indicated 
above, was found on Plat II treated with 4-3-50 Bordeaux mixture. The 
difference between this plat and Plat I, treated with 4-4-50 Bordeaux 
mixture, is, however, very light. A portion of a vine from Plat II, 
showing the condition of the fruit, is shown in Plate III, Fig. 1, and a 
portion of a vine from the unsprayed checks, showing the general ap- 
pearance of the fruit, is shown in Plate III, Fig. 2. The lime sulphur 
mixtures produced decidedly less satisfactory results than the Bor- 
deaux. The self-boiled lime-sulphun, which was prepared with hot 
water, injured the foliage somewhat and the commercial concentrated 
solution, at the rate of 1 gallon to 50 gallons of water, burned the 
foliage still more seriously and therefore is unsafe to use in this 
strength. The results of the treatment with lime-sulphur were so much 
less satisfactory in this case than in New York experiments in 1908, 
in which the first application was made with Bordeaux mixture, that it 
throws considerable doubt upon the part played by lime-sulphur in con- 
trolling the rot in that case. Further experiments are needed to de- 
termine whether lime-sulphur solutions in any form or strength, in 
which they can be used, will prove a desirable substitute for Bordeaux 
mixture. The neutral copper acetate solution, 1 1b. to 50 gallons of 
water, gave better results than any other of the applications except 
Bordeaux mixture. 

The following account shows the expense of spraying and the gain 
from Plat II, one-third of an acre, sprayed six times with 43-50 Bor- 
deaux, and the estimated gain per acre at the same rate: 
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TWO HUNDRED FIFTY-EIGHT GALLONS APPLIED. 


EXPENSES: 
Tabor, man and team, 2 hours at 35 cents... .. 2.21.2 ---- 222. se eee erst. $0 70 
Labor, 2 men to carry trailers in last 3 sprayings, 1 -shourd > cents cache ce tes een 30 
Copper “Sulphate, DUN DS wabeG: <GONtSetscne 5 eae ee ate, er ee ere eee 1 24 
STonemhimes Moat lS sata (CORDS sn crar ere tori i ie ieee easton has enna ote eters 10 
Hp PMS MOLMSD LAVIN ey OIC WIE ceLGIC ee: eee reek see nee fe er teehee eee eee ae 2 34 
RETURNS: g e 
Yield from sprayed plat, 166 8-Ib. baskets at 124 cents each...................:.... $20 75 
Yield from check plat, 119 8-Ib. baskets at 124 cents...¢°2.....1..........1..>.-- S 14 874 
Gains DyaS PLA vale ein cite eaane che epee gas te cole eonetrr ce aaa ee eee ae $5 874 
WOSts Of eSPEB YIM Ge tets ey etc ace ee ay ees Sepa sn ceyel es Meare NG ea areca Leake tain ae 2 34 
INGiparranOn~ OME=UHITLGuaGhe se mists ieee oie = ieee foveal Se esee a) farce fe Shep nario. imac Res es et ote $3 534 
INET oan SDEL ACLE salt SANE: Tab Mer gata -ne eke ales ees oe ree ate fel Pelle) ion ote eae eee et 10 603 


There was an additional loss on check of 15.6 per cent due to the 
berry-moth, making a total loss of 43.9 per cent. As this loss was al- 
most entirely prevented on the sprayed plats without additional cost, 
except for the poison used, the above statement does not show all the 
profit due to spraying. 


MIXTURE USED. 


Burgundy Mixrture—Two formulae were used. (1) Composed of 11 
Ibs. of copper sulphate and 2 Ibs. of sodium carbonate to 50 gals. water; 
(2) composed of 1 Ib. copper sulphate and 11% Ibs. sodium carbonate to 
50 gals. water. 

Sodium Benzoate Bordeaux Mixtures were prepared as follows: (1) 
2 lbs. copper sulphate, 1 Ib. lime, 1 1b. sodium benzoate to 50 gals. water ; 
(2) 1 Ib. copper sulphate, 1 Ib. lime, 44 lb. sodium benzoate to 50 gals. 

water. The ingredients were dissolved separately and mixed in a dilute 
condition. 

Copper Borate Mixture—Mixtures of this fungicide were prepared ac- 
cording to the following formulae: (1) 14% Ibs. copper sulphate, 2 Ibs. 
borax, 50 gals. water; (2) 114 Ibs. copper sulphate, 2 Ibs. borax, 50 
gals. water; (3) 1 ib. copper sulphate, 2 Ibs. borax to 50 gals. water. 
Resin iish-oil soap was also added to most of these mixtures to improve 
their adhesive qualities and to determine the benefit to be derived from 
this source. : 

Neutral Copper Acetate Solution—1 1b. neutral copper acetate dis- 
solved in 50 gals. water. 

Self-Boiled Line Sulphur—Eight lbs. of flowers of sulphur mixed 
with 15 lbs. of stone lime, with the addition of hot water, diluting the 
whole to 50 gals., also 10 Ibs. sulphur to 15 Ibs. of lime with the same 
quantity of water. 

Commercial Lime-Sulphur—One gal. of the concentrated solution 
added to 50 gals. of water. : ; 


GENERAL RECOMMENDATIONS. 


The following sprayings are suggested for Michigan vineyards: 
First time. When the shoots are about 10 inches long, Bordeaux 
4-53-50, 
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Second time. Just before blooming, Bordeaux as before with the 
addition of an arsenical poison* for grape berry moth. 

Third time. Just as the blossoms fall with Bordeaux and poison as 
before. 

Fourth time. About ten days or two weeks after the previous applica- 
tion with Bordeaux and the poison. 

This fourth application and further ones depend upon weather condi- 
tions and the amount of rot prevalent in the vineyard. If another spray- 
ing is deemed necessary, use Bordeaux only; and if more are given, use 
the neutral copper acetate 1 Ib. to 50 gal. of water to prevent staining 
the fruit. 

Do all the spraying very thoroughly. Fixed nozzles can be used in all 
but the last two or three applications when trailers with nozzles directed 
by hand should be used. 

Old retten grapes or prunings left in the vineyard or about the pack- 
ing shed are a source of infection. If pays to gather and burn or bury 
these “mummies” ‘and prunings. 


*The cheapest poison is made with 4 lbs. washing soda, 1 lb. white arsenic, 1 gal. water. Mix the 
washing soda and the arsenic, add the water and boil until dissolved. Keep in jugs or jars and merk 
* Poison” very plainly. Use 1 pint of this solution to 50 gallons of Bordeaux. If arsenate of lead is 
preferred, use 2 Ibs. to 50 gals. of Bordeaux. 


Fie. 1.—Carbonic acid gas sprayer used in spraying experiments in 1907 and 1908 in Mrs. Smith’s 
vineyard, Paw Paw, Michigan.—Photo by Lon A. Hawkins, 
- 


Fic. 2.—Mixing platform and geared traction sprayer used in spraying experiments in Mr. Towers 
vineyard, Paw Paw, Michigan, 1908.—Photo by Lon A. Hawkins 


PLATE I. 


Fig. 1.—Part of a Concord vine sprayed with 55-50 Bordeaux Mixture, Mrs. Smith’s vineyard, Paw 
: Paw, Michigan.—Photographed Sept. 8, 1907 by Lon A. Hawkins. 


Fic. 2.—Vine from unsprayed and neglected vineyard in the same neighborhood. Photographed 
_ the same day as Fig. 1. Crop entirely destroyed by blackrot and the vines defoliated.—Photo by 
_ Lon A. Hawkins. 

PLATE II. 


Fic. 1.— drapes on plat sprayed with 4-3-50 Bordeaux Mixture, Mr. Giddings’ vineyard, Lawton, 
Michigan. Photographed Sept. 12, 1908. Less than 5-100 of 1% loss-from blackrot.—Photo by 
Lon A. Hawkins 


Fic. 2.—Grapes on unsprayed check plat, Mr. Giddings’ vineyard, Lawton, Michigan. Photographed 
Sept. 12, 1908. 28.3 per cent of the fruit destroyed by blackrot.—Photo by Lon A. Hawkins. 


PLATE III. 
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ALFALFA 
NOTES RELATING TO SUITABILITY OF SOILS, CULTIVATION, SEEDING, FERTILIZ- 
ING, ETC: 


Circular No. 1. 


Greatly varied results have been secured from alfalfa growing in 
Michigan; a great variety of methods have been employed on nearly 
every kind of soil under widely varying conditions; no uniform rules 
seem to have been observed in this work. It is much better to employ 
every possible means to secure a stand on a small area each year and 
succeed, than to attempt to seed a large acreage in an unsuitable or 
haphazard way and fail. 


Selection of Suitable Land.—In selecting a suitable site for alfalfa 
growing avoid the low lying, wet, cold lands with water level nearer than 
five or six feet of the surface. Also avoid high, wet lands, such as 
seepy hillsides. It is desirable, as far as practicable, to grow alfalfa on 
lands not suited to cereal crop production, such as the lighter, sandy 
and gravelly areas and high, barren hills and ridges; for there is a 
possibility of utilizing these lands in this way while other crops may 
not be profitable. Alfalfa should be regarded as a permanent crop too 
valuable to use in a short rotation to. be plowed under after two or three 
years, in the same manner as clover. Where clover succeeds well and 
the crop rotation is a short one it should be used. 

Suitability of Soils.— 

An exact statement as to the most suitable soils cannot be made be- 
cause of the influences of local conditions. Two soils of the same 
general character, but in different localities, may produce far from the 
same results. . 

The sub-soil should be sufficiently permeable and porous to permit 
proper aeration, drainage and penetration of roots. An impenetrable 
hard-pan sub-soil is extremely undesirable. 

In general the most suitable alfalfa soils are those of the deep, rich, 
loamy, or sandy loam types. Muck soils do not seem to be satisfactory. 
The results from clay soils seem to be variable. If clays overlay a some- 
what porous sub-soil the alfalfa seems to thrive, but if the sub-soil is .im- 
pervious to the percolation of water, interfering with natural drainage, 
thus producing cold, wet conditions, the results are bad. With this 
class of soils the plants are more subject to heaving in the winter 
and spring. 

Sandy and Gravelly Soils.— 

In general, alfalfa can be grown quite successfully on this class of 
soils even though lacking in humus and certain elements of plant food. 
The chief difficulty in connection with these soils is to get the alfalfa 
plants well started, but when once established under these conditions, 
the crop will do better than any cereal or grass crop that could be 
used. 
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Cultivation.— 

In all cases the land should be continuously and thoroughly cultivated 
to free it from all vegetable growth before seeding. Weeds are about 
the most troublesome factor in securing a stand unless entirely destroyed 
before the alfalfa is planted. Soils of the clay and loam class should be 
plowed and cultivated deep and thoroughly. The light, sandy or gravelly 
soils should not be plowed, cultivated or loosened up deep shortly before 
the seeding time; for these soils it is desirable to secure a compact, 
firm seed bed. 


Manuring.— 

No manuring may be necessary in the case of the deep, rich, well 
tilled loam, but a light top dressing of fine well rotted manure goes 
far to insure a stand of alfalfa on clays, sands and gravel soils. It is 
desirable on the clay, not so much to furnish plant food as to prevent 
the ground from drying out, baking and cracking. On the sand and 
gravel, the top dressing is needed to prevent the sand from drifting, 
to furnish food for the young plant, to shade the ground and conserve 
moisture, and, on steep hillsides, to aid in checking washing. Farmyard 
manure plowed under deep, while very valuable later, does not furnish 
aid at the time or in the manner heretofore suggested. The top dress- 
ing is particularly essential in seeding barren hill tops, washy slopes 
and light sands. The manure should be applied after plowing so that 
the subsequent cultivation, necessary to produce a suitable seed bed, will 
intermix it with one or two inches of the surface soil, rather than leave 
it entirely on the surface except in the case of a blow sand. The manure 
should be fine and well rotted so as not to interfere with cultivation or 
spread weed seeds; the amount needed will vary from six to twelve 
loads per acre, depending on soil, season, climatic and various other 
conditions. The manure can be applied and distributéd most perfectly 
by means of the spreader. 


Time’ of Seeding.— 


This will vary with the locality sna the season, but may begin as 
soon as danger of severe frost is past, say about May ist, and may 
continue as late as there is prospect of getting a vigorous growth to 
withstand winter; this will also depend on the season and the use of 
a top dressing of manure. Last season we seeded successfully up to 
August Ist. 


Amount of Seed.— 


From 15 to 20 pounds of seed is needed per acre, depending on the 
suitability of the soil, the season, quality of seed, etc. 


Methods of Seeding.— 


On well prepared loam and clay soils broadcast seeding followed by 
very light discing or harrowing, or both, as the conditions may de- 
mand, is all that is necessary. On the lighter, sandy soils however, 
which will drift or dry out quickly, the seed should be imbedded at a 
greater depth; this can be accomplished in two ways, viz.: (1) Mix 
the alfalfa seed with about twice its bulk of dry, sifted soil, fine saw- 
dust or corn meal and sow with the ordinary grain drill, exercising 
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great care however, not to bury the seed deeper than two inches. It is 
difficult to shut the ordinary drill down close enough so that alfalfa 
seed alone will not feed out too fast. If this method cannot be used, 
we suggest, (2) scatter seed broadcast and then disc, using moderate 
cut only and follow with harrow. These methods, particularly (1) puts 
the seed down in the soil evenly and provides greater certainty of 
moisture for germination that when sown in the ordinary way. ‘There 
is no doubt but that many of the failures in seeding sandy lands are 
due largely to lack of suitable covering for the seed in soils which dry 
out quickly. 


Nurse Crops.— 

As a general rule the young alfalfa plants will succeed much better 
without a nurse crop. If a nurse crop is used, not more than one- 
half to two-thirds the, ordinary seeding should be applied. Broadcast the 
alfalfa ahead of grain drill and then harrow, except in the case of clay 
soils when the alfalfa may be sown after the grain drill. 


Clipping.— 

If weeds are troublesome, clip high with the mower as often as it is 
necessary to prevent them from crowding and shading the alfalfa plants 
and robbing the soil of its moisture. Allow clippings to remain as 
mulch unless too heavy or, in case weeds have gone to seed they should 
be removed and burned. 


Tnoculation.— 

Where alfalfa has not heretofore been grown, the soil may need 
inoculation to develop the production of root nodules, the bacteria of 
which are claimed to utilize atmospheric nitrogen. If inoculation is 
desired we recommend the farmer to secure a few sacks of soil from an 
old alfalfa field and scatter over the soil to be seeded. If the inoculated 
soil has to be shipped long distances at great expense try from 300 
to 400 lbs. per acre; it may be better to use much more however, pro- 
viding it can be secured near by at little cost. Get soil from fields as 
free from weeds as possible. 


Longevity of Alfalfa. 

In the west there are authentic records of alfalfa stands continuing 
for ten to twenty years. It is not at all likely that this crop will prove 
to be as long lived under Michigan conditions. As the stand becomes 
thinner from various causes, it is crowded more and more by June grass. 


Pasturing Alfalfa. 

Great care should be exercised under Michigan conditions relative to 
pasturing alfalfa. In no case should it be pastured too close by any 
kind of stock nor trampled excessively so as to injure the crowns of the 
plants. 

R. S. SHAW, 


Director. 
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TA BAB COCK TEST: 


Gireular No. 2. ? 


The Babcock test is the simplest and most practical method of deter- 
mining the percentage of fat in whole milk, skim-milk, buttermilk, cream, 
cheese and whey. Its economic value to the dairy industry can never 
be estimated. Much of the progress in dairying, in recent years, is due 
to its discovery and application. The two most important practices 
resulting from its use are:— 

1. The purchase of milk, according to its fat content, has been made 
practicable. 

- 2. It has enabled milk producers to detect unprofitable cows, thus 
furnishing an intelligent guide in improving their herds. 


APPARATUS. 


The apparatus for the Babcock test consists of the following articles :— 
1. Babcock tester. 

2. 17.6 ce (cubic centimeter) pipette for measuring milk. 

3. 17.5 ce acid measure. 

4. Sulphuric acid, specific gravity 1.82. 

9. Milk, cream and skim-milk test bottles. 

6. A pair of calipers or dividers. ; 

Babcock Tester.— 

The Babcock tester consists of an encased revolving disc placed in a hori- 
zontal position; on the outer edge of this are swinging pockets in which 
the test bottles are placed. When the machine is at rest, the pockets are 
vertical, but they assume a horizontal position when it is in motion. 
The tester is always constructed with an even number of pockets to 
produce a perfect balance; this is necessary for the smooth and even 
running of the machine. Illustration 1 shows two styles of Babcock 
testers. The one shown above a is a twenty-four bottle machine operated 
by a steam turbine and is adapted to factory use. The one at b is a 
twelve bottle hand machine suited to the farm dairy. The tester should 
be securely fastened to a firm foundation and so set that the revolving 
dise is level. There should never be any jarring or vibration of the 
tester when running at full speed. 

The speed of the tester varies inversely with the diameter of the re- 
volving disc, that is, the smaller the diameter, the greater must be the 
speed and vice versa. The necessary speed for a tester is usually in- 
dicated somewhere on the machine, denoting, with the power machine, 
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the number of revolutions of the disc and with the hand machine, the 
number of revolutions of the crank per stated time. 


Milk Pipette.— 


There are several styles of milk pipettes, the simplest being a glass 
tube with an enlargement near the center. The pipette should hold 
17.6 cc. when filled to the mark on the neck. See illustration 2, figure 
e. At d the New:Way automatic pipette is shown consisting of one 
tube within another; the inner one measures an exact sample and the 
outer catches the overflow. The Wagner automatic pipette is shown 
at ¢ and consists of an ordinary pipette enclosed at the top with a 
pear shaped bulb, below which is a stop cock. The part resembling 
an ordinary pipette takes the sample, the stop cock retains it and the 
bulb receives the overflow. 


Acid Measure.— 


There are also several styles of acid measures, each being graduated 
to hold 17.5 ce. of acid. See ill. 2, figs. a and 0b. ; 


a b c d € 


Illustration 2. 


The simplest graduated acid measure in use is shown at b, while @ 
represents an acid storage bottle and measure combined. 
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Test Bottles.— 


Test bottles of the same general style are used in testing whole milk, 
skim-milk and cream. They differ, however, in the manner in which the 
neck of the bottle is graduated. 

The neck of the whole milk test bottle is marked with a scale graduated 
to read .2 (two-tenths of a per cent), five of these divisions making one 
large division which represents one per cent. The graduation extends 
from 0 to 10%. See ill. 3, fig. d. 


Illustration 3. 


The neck of the cream test bottle most commonly used is about six 
inches long, graduated from 0—30%. The smallest divisions in this. 
eraduation are half per cents. See ill. 3, fig. b. Some cream bottles, 
however, are nine inches long and graduated to read quarter per cents, 
which makes a more accurate reading: See ill. 3, fig. c. Figure a shows 
a nine inch cream test bottle graduated to 50%, reading half per cents. 
These bottles cannot always be used, because they are three inches longer 
than the ordinary cream bottles and so require a special tester. 

Skim-milk, whey and buttermilk test bottles are made with double 
necks. The milk and acid are delivered through the larger neck while 
the smaller one is used for the per cent of fat. There are two methods 
of graduation in skim-milk bottles, one reading to .01 per cent, see 
ill. 3, fig. e, and the other to .05 per cent, see ill. 3, fig. f. 


Dividers.— 


The dividers shown above test bottles in ill. 3 are used for convenience 
in measuring the fat colifmn. 
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Acid.— 

The acid is sulphuric (H, SO,). To be of proper strength it should 
have a specific gravity of 1.82. Sulphuric acid has a great affinity 
for water, so it is absolutely necessary that the acid container should 
be kept tightly closed, otherwise the acid will take up moisture from 
the air and thus be weakened. It should also be remembered that 
sulphuric acid is very corrosive and must be handled with great care. 
If it should get on the skin or clothing, wash off with water and then 
treat with dilute ammonia. 


TESTING WHOLE MILK. 


The following are the various steps in testing whole milk :— 

1. Mix the sample of milk thoroughly at a temperature of 70° F. by 
pouring from one vessel to another several times. 

2. Measure out 17.6 cc. of the sample with pipette. 

3. Transfer the milk from pipette to the whole milk test bottle. 

4. Measure out 17.5 ce. of acid at 70° F. and add to the milk in the 
test bottle. 

5. Mix the milk and acid thoroughly with a rotary motion. 

6. Put bottles in tester and whirl 5 minutes at the proper speed. 

7. Add water at about 180° F. till the test bottle is filled to the neck. 

8. Turn the machine one minute more and then fill the bottles up to 
about the 9% mark with warm water. 

9. Turn again one minute and tread at a temperature of about 
130°-140° F. 

Mixing the Milk.— 

Fat rises to the surface very quickly if milk is undisturbed, hence it 
is very essential that the milk should be thoroughly mixed to cause the 
fat to be evenly distributed throughout. If this is not done the test will 
not be accurate. In case the cream has hardened or sticks to the side 
of the receptacle, the sample should be thoroughly warmed and then 
mixed. 


Taking the Sample.— 

The 17.6 cc. sample should be taken quickly after the mixing. This is 
done by placing the lower end of the pipette well down in the milk and 
withdrawing the air from the pipette by the mouth, thus allowing the 
milk to enter the tube until it reaches a point somewhat above the mark 
on the pipette. Then the forefinger is quickly placed over the upper end 
of the pipette and the milk is slowly lowered to the mark by allowing 
air to enter at the top. The amount of milk taken weighs 18 grams, 
which is the weight of samples used in testing any. dairy product. 
Transferring the Sample.— 

In transferring the sample -to the test bottle, the pipette is held in a 
slanting position so that the lower point rests against the inside of the 
bottle’s neck. 

Ill. 4, fig. b, shows proper position of pipette and test bottle while put- 
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Illustration 4. 


ting in the milk, A being improper. Then the pressure of the finger is 
removed and the milk is allowed to run slowly down the side of the neck 
into the bottle. Great care should be taken not to lose a drop of milk 
in the transference as that would lessen the accuracy of the test. It is 
not intended that every trace of milk should be removed from the pipette 
because allowance for what remains is made in its construction, for while 
17.5 cc. is the required amount for the test, the pipette is graduated to 
i7.6.ee: : 


Adding the Acid.— 


In adding the acid, care should be taken that it does not pass directly 
through the milk, as it may then produce a charred fat. The acid should 
pass down the side of the neck and the bottle should be turned slowly, 
so that any milk adhering will be carried along. 


Mixing the Milk and Acid.— 


The milk and acid should be mixed at once with rotary motion and 
not shaken up and down. The up and down motion tends to lodge hard 
particles of curd in the neck of the bottle, which causes an inaccurate 
test. 


Revolving the Test Bottles.— 


The bottles are placed in the tester and whirled after mixing. It is 
not necessary that this should take place at once; it may be delayed for 
24 or 48 hours without harm. It is better, however, in case of delay, to 
warm the contents of the test bottles to 160°-180° F. before proceeding 
with the test. 
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An even number of bottles should always be whirled at the same time 
and they should be placed about the dise in opposite positions if the 
machine is not filled so that the equilibrium of the tester will not be 
disturbed. 

In the case of hand testers, it is sometimes beneficial to put hot water 
in the jacket during cold weather to keep the bottles warm enough; 
the water should not rise quite to the level of the bottoms of the test 
bottles when the machine is at rest. 


Adding Hot Water.— 


Water used during the test should be at a temperature of about 130° F. 
The best water to use is that free from minerals, hence rain water or 
pure distilled water is good. 

The object in washing the fat with water twice is to free it from all 
adhering impurities. 

Reading the Percentage of Fat.— 


The line of division between the fat column and the liquid beneath is 
nearly straight, making it easy to read. But the upper surface of the fat 
column is markedly concave, making it somewhat difficult to determine 
the proper point at which to take the reading. The correct reading is 
taken at the line where the extreme upper limit of the fat column touches 
the side of the neck. See ill. 5. 
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Illustration 5. 


Chemists have found that enough fat is left in the bowl of the bottle 
to make up for the concavity in the upper surface of the fat column. 
The length of the fat column is first determined by means of the 
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dividers. These are then removed and one point is placed at the zero 
mark on the scale of the bottle used, the other point will indicate the 
exact per cent of the fat in the milk tested. 


TESTING CREAM. 


The principal point of difference in testing cream and whole milk is 
that the cream is always weighed. Cream cannot be measured in a pipette 
for the following reasons :— j 

1. It is lighter than milk because it contains a higher per cent of — 
fat which is the lightest constituent of milk and because of its viscosity 
it oftentimes holds large numbers of air bubbles, hence 17.5 cc. of 
cream would not weigh 18 grams. 

2. Cream being viscous, a considerable quantity adheres to the side of 
the pipette. 


Operating the Test.— 

1. The cream is first thoroughly mixed. 

2. The required sample is then weighed out. In case of a rich cream 
where a bottle graduated from 0-80% is used, a half sample or 9 grams 
is taken. If the bottle is graduated from 0-50% an 18 gram sample is 
used. 

5. In case of a 9 gram sample, add one-half pipette of water but do 
not add any to the 18 gram sample. 

4. In both cases, add 17.5 ce. of acid and proceed as with whole milk 
test. 

Reading the Percentage of Fat in the Cream Test.— 

In the cream as well as in the whole milk test bottle, there is a marked 
concavity in the upper surface of the fat column while the lower ex- 
tremity is nearly a straight line. In reading the fat column, the length 
is measured from the bottom line to a point half way between the upper 
and lower line of the concavity in the upper surface. See ill. 6. The 
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Illustration 6. 


whole concave space 4s not allowed because of the large bore of the 
neck of the cream bottle... 
When a 9 gram sample is used, multiply the resulting test by two. 
43 2 
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METHOD OF TESTING SKIM-MILK, BUTTERMILK AND WHEY. 


In testing skim-milk, buttermilk and whey, the double necked bottle 
previously described is used. With skim-milk and buttermilk the test 
is carried out exactly as for whole milk, the same quantity of the product 
being used and the same amount of acid. With whey, the same sized 
sample is used but only half as much acid. The test is then carried out 
as for whole milk. 


METHOD OF TESTING CHEESE, 


Sampling.— 

A fair sample of the cheese must first be secured. This can be obtained 
by either of the following methods :— 

1. Procure a narrow wedge shaped segment extending from the outer 
edge to the center of the cheese. Cut this into very fine pieces by passing 
it through a meat grinder or using a cheese knife. 

2. Secure three plugs from the cheese with a tryer, one at the center, 
one about an inch from the outer edge and one at a point about half 
way between the other two. Cut these into very fine pieces as previously 
described and mix thoroughly. 

Testing.— 

Nine grams of the well mixed sample is weighed into a cream test 
bottle. To this is added 15 cc. of hot water and the mixture is agitated 
until the cheese is disintegrated. If solution proceeds slowly it can be 
hastened by the addition of a few cubic centimeters of acid. When no 
more lumps can be seen in the liquid, 17.5 cc. of acid is added and the 
test is then carried on in the usual way. 

The fat column is read as in the cream test and the result is multiplied 
by two as only a half sample is taken. 


DEFECTS IN THE FAT COLUMN, 


The following are the defects in the fat column most commonly met 
with in running a test :— 

1. Black particles below, through or above the fat column or a darkened 
appearance of the whole mass. This is due to one or more of the follow- 
ing causes :— 

(a). Too strong acid. 
(b). Too much acid. 
(c). Too high temperature of milk or acid. 
(d). Allowing milk and acid to stand too long in test bottle before 
mixing. 
(e). Allowing acid to drop through milk when poured into the 
test bottle. ° 
(f). Interrupting the mixing of acid and milk after beginning and 
before completion. 
2. White particles below, through or above the fat column or a cloudy 
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appearance throughout, which is due to one or more of the following 
causes :— 

(a). Too weak aeid. 

(b). Not enough acid. 

(c). Too low temperature of milk or acid. 

(d). Incomplete mixing of milk and acid. 

(e). Uneven or insufficient speed of tester. 

3. Greyish bubbles on the surface of the fat column, which are gen- 
erally due to the presence of carbonates in the water added during test- 
ing. This condition may be prevented by the addition of a few drops 
of acid to the water previous to using which precipitates the carbonates. 


CLEANING TEST BOTTLES. 


It is very essential that the test bottles be well cleaned after being used. 
If not, the test following is apt to be inaccurate, due to fat particles re- 
maining in them. 

After the work is completed, the contents of the test bottles should be 
emptied into some non-metallic vessel or an earthen jar, but never into 
anything metallic because of the strong corrosive action of sulphuric 
acid on nearly all metals. Then they are easily cleaned by washing in 
a strong solution of some good washing powder and rinsing in clean, 
hot water. They will become cloudy, however, if cleaned continuously 
with this, so it is necessary about once in every five tests to use a solu- 
tion of potassium bichromate. 

The potassium bichromate solution is prepared by dissolving potassium 
bichromate crystals in warm water, making a saturated solution or one in 
which the water has as much of the substance in solution as possible. To 
this is added one-tenth of its volume of sulphuric acid, such as is used 
in testing. In cleaning the test bottles about 10 ce. of the solution is 
put into each one; the contents are then heated to a high temperature 
by placing the test bottles in water which is near the boiling tempera- 
ture; the test bottles are then shaken until absolutely clean, when the 
solution is emptied into some receptacle for future use and the bottles 
are rinsed with hot water; during the rinsing a test bottle brush is used 
to insure cleanliness of the bottle neck. 

The potassium bichromate solution may be used several times or until 
its cleaning properties have been entirely used up. 


COMPOSITE SAMPLES. 


A mixture of samples of milk taken from day to day is known as a 
composite sample. This is done to obviate the great amount of work 
involved in making daily tests. A jar, usually a pint “Lightning” tin 
top milk bottle, is provided and in it is placed a small sample of each 
day’s milk, whether it be that from a creamery patron or from the pro- 
duct of individual cows. Into this is put some preservative to keep the 
milk sweet up to the time of testing. The fat test gives the average 
percentage of fat in the milk tor the period covered by the mixture of 
daily samples. 
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Taking Samples.— 

Great care should be exercised that the small samples taken are an 
accurate and an aliquot part of the whole. To be so the milk should 
be thoroughly mixed and some device should be used in taking the 
sample that will take a corresponding part of the whole each day. If 
the quantity of milk varies but little from day to day, a half ounce dipper 
can be used to advantage, but where there is a considerable variation 
in the quantity, a sampling tube is much more accurate. 

The sampling tube, of which there are many styles, consists principally 
of a long, hollow, metal tube which is let down into the milk to the 
bottom of the receptacle and when filled is drawn out. This gets a uni- 
form proportion of the milk as it takes a sample corresponding to the 
amount of milk in the receptacle and it also provides a strictly repre- 
sentative sample of the milk, as it takes a uniform amount from each 
layer. 

Preservatives Used.— 

The following preservatives have been found best to use in composite 
sampling :— 

1. Corrosive sublimate. 

2. Formalin and 

3. Potassium bichromate. 

Corrosive sublimate is the most satisfactory for general use, being a 
more powerful antiseptic than either of the others. It is put up in 
tablet form and being deadly poison, it is colored pink, which warns 
people against using any of the milk in which it is put. One tablet 
will presérve one pint of milk at least two weeks in warm weather. 


Care of Composite Samples.— 

1. Composite samples should be kept covered tightly to prevent 
evaporation of water which would tend to make the fat test higher than 
it normally should be. Also, the evaporation may cause the formation 
of a tough cream, rendering difficult the taking of a good sample for 
testing. 

2. The containing jar should be shaken each time a sample is added, 
otherwise cream will come to the surface and where it comes in contact 
with the sides of the bottle, forms a tough layer, rendering sampling 
difficult. 

5. The sample should be kept in as cool a place as possible, so that 
no more preservative than is absolutely necessary need be used. 

When to Test.— 

Composite samples should not be carried along more than two weeks 
without testing. If they are kept longer than this, it is nearly impossible 
to get a perfectly reliable fat test. Patrons of a creamery where the 
samples are tested only once a month have a legitimate right to object 
to the results. 


Testing Composite Samples.— 


When the composite sample is to be tested, it is treated according 
to directions for testing whole milk. 
W. B. LIVERANCE, 


Instructor in Dairying. 
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CORN. 
SELECTING, STORING, CURING AND ‘TESTING FOR SEED. 
Circular No. 3. 
In order to secure the largest possible yields of corn, including grain 
and fodder, the grower must carefully and intelligently select, cure, 


test and grade his seed corn. It is true that many farmers obtain their 
seed corn from the crib in the spring and secure what appears to be 


Fic. 1.—The plants from 15 ears of carefully saved seed corn, in germinator test. 


good stands and reasonably good crops. This does not mean, however, 
that the stand might not have been made better and the crop larger had 
these same farmers given more care to the selection, storing and treat- 
ment of their seed corn. The condition of corn, in the spring of 1908, 
that had stood during the winter in shock or crib emphasizes in a strik- 
ing way the risks that are run in using seed that has not been properly 
saved. Of a large number of ears tested at the college for vitality, those 
selected from the shock invariably produced an exceedingly low num- 
ber of germinations. More than 50% of the ears produced no germina- 
tion whatever, and of those that did show vitality it was rare that 100% 
of the kernels germinated. The conditions under which corn passed the 
winter were exceedingly bad, but even with the best conditions, there 
are influences, such as freezing, molding, and the like, which of necessity 
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tend to reduce the vitality of the corn. See figs. 1 and 2. Years of 
experience are proving that the men who have produced the largest yields 
and the most valuable breeds of corn, are those who have exercised a 
large degree of care in the selection and handling of the seed. 

This circular has been prepared for the purpose of setting forth some 
of the most important points in the selection and handling of seed corn. 


SELECTION. 


In Michigan corn is growa both fer grain and fodder. It becomes 
important, therefore, in the selection of seed to consider the stalk from 
which the ear is selected, as well-as the ear itself. Hence, the ear 
should be selected while it still remains upon the standing stalk. The 
stalk from which. the ear is selected shonld be of good size with a con- 
siderable amount of foliage. 


fa™ Fic. 2.—The7plants from 15_best ears selected from crib in spring 1908, in germinator test.i. Py 


Position of the Ear.— 

The position of the ear on the stalk should be considered. It should 
not be too high, for it is claimed that the higher the ear, the later .it 
matures. Moreover, the weight of the high growing ear increases the 
tendency of the stalk to fall in stormy weather. The ear should not 
be too low for there is then danger of its being knocked off by the 
harvester. 

Recent experiments seem to indicate that the lecation of the ear on 
the stalk can be controlled by the careful selection of seed ears properly 
located on the mother plant. The ears should have a pendant attitude. 
for if they stand erect rains are apt to beat in upon the tips between 
the husks, and result in molding the grain. 
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Two Ears on the Stalk.— 

There is a difference of opinion as to whether corn for seed should 
be selected from stalks bearing two ears, and whether it is possible by 
selecting such ears to secure increased yields in future crops. The 
writer is inclined to the opinion that increased yields are procured by 
the judicious selection of seed from stalks bearing two ears. 


Size and Shape of Ear and Kernels.— 


The ideal ear of corn, see fig. 3, should be cylindrical rather than 
tapering in shape: for Michigan conditions, when dry, the ear should 
be about nine inches long and seven inches in circumference, but the 
smaller breeds will fall somewhat short of these dimensions. The ker- 
nels should be deep and slightly spaced between rows, sce fig. 4, and 
should be well filled at butt and tip. 

Depth of kernel is indicated not only by the weight of the ear but also 
by the degree of roughness of the top of the grain. The experienced 
corn breeders of the country are strongly favoring and developing rough- 
top kernels even among the breeds of corn that were originally smooth. 
ars as ordinarily secured from the stalk in the fall will shrink as much 
as 10% in both length and circumference. 


Maturity.— 

Seed corn should be selected from stalks that mature just before the 
average time of the first frost which, in Michigan, occurs about the 
15th of September. Corn that matures earlier than this fails to use all 
of the growing season, while that which ripens later is injured. 


Removing, versus Marking Ears.— 


Some farmers select seed ears by removing them from the standing 
stalks, but a number of progressive corn growers and some investigators, 
indeed, now hold to the opinion that corn that is to be used for seed 
should be allowed to remain on the stalk until husking time and offer 
the reason that corn removed from the stalk at an earlier period is 
lacking in vitality. In case this practice is followed, each ear selected 
is marked by tying upon it a bright string. The stalks bearing these 
marks are cut and shocked with the balance of the.crop, and at husking 
time the marked ears are saved by themselves. 


Selection at Husking Time or from Crib.— 


Some farmers follow the practice of selecting seed at the time of 
husking, in which case the best ears are set aside regardless of the char- 
acter of the stalks upon which they grew, or the position and attitude 
of the ear upon the stalk. Though not commendable this is undoubtedly 
a much better practice than selecting ears from the crib the following 
spring. Ixperience demonstrates that the best results only can be 
secured when every phase of careful selection has been observed. On 
large farms it is sometimes the practice to select a sufficient amount of 
seed corn in the manner above described, to plant a portion of the field, 
and from this portion seed for the following year is selected, both from 
the stalk and from the shock at the time of husking, 
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Fic. 3.—Two Michigan grown ears of Ried’s Yellow Dent. 


Fig. 4.—A study of kernels. 


The upper three kernels are well proportioned and occupy completely the space between the cir- 
cumference of the ear and the circumference of the cob. 

The upper right hand two kernels are poorly shaped and leave a lot of unoccupied space. 

The lower right hand two kernels show how tae white rice popcorn kernels occupy the space, 

The lower two kernels are of the er ave type. 

The left two kernels show the relative shape and position of flint kernels as compared with the 
upper three dent kernels. 
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; CARING FOR THE SEED. 


Storing and Drying Seed.— 

The selected ears should be placed where they will dry in the shortest 
reasonable time and various methods have been employed for this pur- 
pose. There is no better method from the standpoint of efficiency than 


Fig. 5.—A practical rack for drying seed corn. 


the old one of braiding the ears together by the husks left upon them 
or tying them in lots by strings and hanging in the summer kitchen or 
in the attic above near the stovepipe. This, however, requires consider- 
able room and is not altogether satisfactory to the workers in the 
kitchen. A furnace room is a good place, providing it is well ventilated 
and an occasional fire is built. Frequently the corn is left in crates 
and while this is usually a successful method, there is more or less 

44 
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danger from molding; corn so stored should be watched carefully until 
it is known to be thoroughly dry. 


The College Corn Rack.— 

Figure.5 shows a cheap rack used at the college for storing and dry- 
ing seed corn. It is 12 ft. long and 10 ft. high with capacity for 30 
bushels of ears. The posts which are 2x4 inch hemlock, stand four feet 
apart. The horizontal strips 1x7 inches may be cut from sound hem- 
lock or pine boards. They are set in pairs four inches apart, each pair 
carrying a tier of corn. Six-penny nails should be used in nailing on 
the strips. 


Convenient Contrivances.—- 


Figure 6 shows a convenient method of storing corn for drying. This 
is a plan devised and brought to our attention by Mr. Orin J. Bemis, 


Fic. 7.—Bemis racks filled with corn and suspended from 
joists. 


Fig. 6 —The Bemis rack with corn in place. 


of Ypsilanti. Fignres 6 and 7 show the individual appliance and also 
a number of them filled with corn and suspended for drying. 

Figure 8 shows another device termed the fence post rack also devised 
by the party above mentioned. 


Suspending Corn with Twine.— 


Figures 9 and 10 show a very simple method of tying corn into lots 
by the use of binder twine. This is a plan that is suggested by Profes- 
sor Holden of Iowa. 

The foregoing methods have been suggested because they are simple, 
inexpensive and efficient. 


Drying.— 
The temperature of the room in which corn is stored should be main- 
tained at seventy-five or eighty degrees, with abundant circulation of 
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air. Rapid drying removes the possibility of molding and consequent 
loss of vitality. After the drying is complete, the temperature of the 
room may be allowed to drop even below freezing, but it should be ob- 
served that many of our successful corn growers never allow the tempera- 
ture of the room in which seed corn is stored, to fall below freezing. 
The room should be kept thoroughly dry. 


Fic. 8.—Corn rack made of a fence post. Tig. 9.—Seed corn suspended by binder twine. 


TESTING SEED CORN. 


In addition to selecting and drying seed corn every ear should be 
thoroughly tested before being shelled for seed. The undertaking is not 
burdensome. 
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Germinator.— 

Figures 11, 12 and 13 show the germinator used by the Farm Depart- 
ment at the college. It is made of galvanized iron and is 11144 inches 
by 1714 inches, inside measure, and is one inch deep. Notches are cut 
114 inches apart in the edges of sides and ends. The germinator is 
filled with sand or sandy soil, and struck off with a straight edge, and 
then tapped slightly to settle the soil. Strings are then stretched as 
shown, marking 114 inch squares. This makes nine rows having four- 
teen squares each and a total of one hundred and twenty-six. 


‘ 


Fic. 10.—Shows the manner of tying the ears together with binder. twine. 


Home-made Germinator.— 


Any boy can make a germinator of a drygoods box that will work per- 
fectly. See fig. 14. Drive tacks or very small nails into the upper part 
of the sides and ends (below the edges), 114 or possibly 1%¢ inches apart 
to attach the strings. 


Arranging Ears for Test.— : 


Arrange systematically the ears of corn in rows, on racks or floor, to 
correspond with the rows of squares in the germinator. By so doing 
each ear will have its corresponding square, and bear a similar number 


Placing Seed in Germinator.— 


From ear one in the first row, remove four kernels from as many 
different points on the ear and set these kernels small end down and 
germs in, in the first square. Press each kernel down until its top is 
even with, or better, just below the surface of the sand, as shown in 
fig. 11. In like manner, remove kernels from each ear and place them 
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Fig. 11—Galvanized iron germinator. Small notches are cut in “the rim at intervals of 14 inches to 
carry the string or wire which divides the}/germinating. surface (into 1} inch squares. This 
figure shows four rows of kernels in place. 
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Fic. 12.—Same as figure 11, after four days. 


Fic. 13.—Same as figure 11, after seven days. 
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in the corresponding square of the germinator. When the squares in 
the germinator are filled with kernels, wet the sand thoroughly and set 
in a warm place at room temperature, or slightly above. See that the 
sand is kept well moistened but not saturated. 


Fic. 14.—Germinator made from a soap box, ready to receive the kernels from ears. 


Fic. 15.—Germinator made from soap box with plants sufficiently developed to indicate the quality of 
the ears from which the kernels in the test were taken. 


Period of Germination.— 

Figure 11 shows the corn in place. Figure 12 shows the corn just 
appearing and figure 18 shows the corn seven days after planting. It 
is not until the corn has reached the height of three or four inches and 
thrown out two or more leaves, that one can judge well of the quality 
of the seed. See also figure 15. 
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Detecting and Discarding Weak Ears.— 


Examine each square in order. If in any square, any of the kernels 
have failed to germinate, discard the ear corresponding to the square. 
If in any square all of the kernels have germinated, but one or more of 
the young plants show a lack of vigor, discard the ear corresponding to 
the square. In this way every ear having kernels of low vitality is 
rejected. 


Fig. 16.—The young plants at the left are from tip kernels, those in the middle are from middle ker- 
nels, and those on the right are from butt kernels, all from the same ear, and planted at 
the same time. 


TIP AND BUTT KERNELS. 


Discard Moldy Kernels.— 


The tip kernels should always be removed back sufficiently far to be 
sure that no moldy kernels remain. These kernels, while the ear is 
still in the husks, are liable to develop mold, and moldy kernels are 
nearly always deficient in vitality. In practice it is common to remove 
butt and tip kernels where the planting is to be done by a machine. 
The opinion prevails that tip and butt kernels should be removed be- 
cause of the effect their planting may have upon the size of the grain 
of the future crop. In the majority of a considerable number of tests 
made by the writer, the tip kernels were found 'to germinate more quickly 
and the butt kernels more slowly than the middle kernels. In some 
breeds this order appears to be changed. A careful study of all the 
facts would indicate that the rational thing to do, were it not that 
our corn planting machinery requires a uniform size of kernels for 
efficient work, would be to plant all the kernels of the ear tips, middies 
and butts. See figs. 16 and 17. 
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GRADING. 


The question of grading corn has already been referred to in the 
paragraph aboye. As indicated, it is common practice to remove tip 
and butt kernels for the sake of uniformity in size of seed for planting 
where the planter is used. It is also coming to be a common practice 
to further grade the corn by the use of screens, separating the corn into 


Fic. 17.—Same as figure 16, after four days. 


two or three grades and then selecting a size of plate for each grade 
of corn respectively. It will readily be seen, that a plate hole of proper 
size to receive the medium kernel might receive two of the smaller ker- 
nels and would not receive one of the largest kernels. But, in the case 
of planters having plates with holes to carry three kernels instead of 
one, if the hole were of sufficient size to carry three medium kernels it 
would carry five or six of the smallest and possibly but one of the 
largest. This would result in the case of ungraded corn in a very ir- 
regular drop, and therefore, in a very irregular stand. 
J. A. JEFFERY, 
Professor of Agronomy. 


s 

Circular No, 1 contains information relating to alfalfa growing with 
brief notes concerning suitability of soils, cultivation, seeding, fertiliz- 
ing, ete. Circular No. 2 describes the use of the Babcock test in de- 
termining the percentage of fat in whole milk, skim-milk, buttermilk, 
cream, cheese and whey. Copies of these circulars will be furnished 

free of charge upon application to the Secretary, East Lansing, Mich. 

R. 8. SHAW, 
Director. 
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METHODS OF BREEDING FOR THE IMPROVEMENT OF MICHI- 
GAN CATTLE. 


Circular No. 4. 


This publication has been prepared to call attention to the urgent need 
for the adoption of improved methods of live stock breeding in Michigan, 
to discuss practical and applicable methods of accomplishing the same 
and to present specific plans within reach of the stockman and farmer. 
The first part deals with methods of improving Michigan cattle as de- 
scribed in bulletin 241, now out of print, and the last part with the 
establishment of co-operative breeders’ associations. 

According to the last state census, dated July 1st, 1904, there were 
1,744,510 cattle in Michigan, at that time, valued at $36,374,877. The ex- 
act percentages of registered, cross-bred, grade and scrub cattle are not 
known, but as not over 1 per cent of the cattle in the United States are 
registered, Michigan probably does not possess more than her share of 
these. The total number of pure bred cattle must be small as not over 
1,500 names of Michigan cattle breeders appear in the various herd 
books and some of these undoubtedly possess but one registered animal, 
viz.: a bull. Of course there are some possessed of animals eligible for 
record whose names do not appear on the books. 

This publication is not addressed to those engaged in pure-bred live 
stock breeding, but is intended for the great majority in possession of 
the cross-bred, grade and scrub. The fact that a man owns and is 
using pedigreed animals is sufficient evidence that he is interested in 
live stock improvement and is familiar with and practising good methods 
of breeding. Our producers of registered stock do not receive the sup- 
port and encouragement they should, for after expending large sums 
of money to secure good foundation stocks and years of effort in estab- 
lishing good herds, their offerings of surplus stock, especially males, do 
not find a ready sale at sufficiently remuneratiye prices. It cannot be 
denied that good bulls are slow sellers in Michigan. The average pro- 
ducer of meat and milk (not breeder) seems determined not to pay 
more than about meat prices for registered bulls to infuse improved blood 
in his herd, but the breeder cannot afford to produce them at such prices. 
Failing to secure improved males at these low prices many producers fall 
back on the grade, or even the scrub and frequently combine with this 
in-and-in breeding, especially where the males are chosen from within 
the herd. 

Because the producers of live stock other than pure-breds comprise 
such an overwhelming majority of stock owners, and because they pro- 
duce the great bulk of the animal products marketed, their influence in 
determining the character and reputation of Michigan meats and milk 
is very far reaching. It is in the hands of this class that the scrub and 
animal of badly mixed breeding are to be found. 

45 
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INFERIORITY OF THE COMMON STOCKS. 


The chief fault of the common cattle of Michigan is their lack of qual- 
ity and uniformity; this is due both to a need of good blood and also to 
the indiscriminate admixture of the blood of breeds of both beef and 
dairy types. Proofs of these assertions can be secured by observation. 
In tray eling about the state by wagon road or rail, note the number of 
animals in each herd, also the variation in type, form, and more particu- 
larly color. Except for the herds of the few breeders of pure-bred. or 
high-grade cattle, the common bunches will be found to contain a great 
variety of color and types. In many herds, red, white, black, brindle 
and all conceivable combinations of these colors are to be found; at the 
same time individuals will conform in a measure to strictly beef form, 
others quite markedly to dairy form with all gradations between the 
two. Breed indications as shown by color will undoubtedly attract the 
attention of the casual observer more readily than other features. This 
lack of uniformity prevents the use of economic methods in any specific 
line of production and prohibits the best results in marketing. 

A large percentage of the best cattle now being fed in Michigan by 
good feeders are secured from western stockyards because it is difficult 
to secure feeders of quality and uniformity at home; the culls have to be 
purchased along with the better ones. 

Close inspection of consignments of cattle from this state is not neces- 
sary to convince one of their lack of breeding. 


SOME CAUSES OF LACK OF BREEDING IN MICHIGAN CATTLE. 


1. Lack of infusion of good blood. 

2. The indiscriminate admixture of the blood of the various breeds 
has been one of the most direct causes of the production of inferior 
stocks. This has not been restricted to the breeds within the beef and 
dairy classes, but includes admixture of the blood of the two classes. 
With the rise in prices of dairy products, the common cows have been 
bred to dairy bulls; with depreciated values for dairy products, these 
same cows and their female progeny have been bred back to beef sires, 
and so on. There are also numerous instances in which herds made up 
of cows of small types producing a small flow of rich milk have been bred 
to bulls of a larger breed noted for heavy milk flow, and vice versa. 

5. Another potent force tending toward the production of inferior 
cattle is found in the prevalent use of grade and scrub sires. According 
to the last state census there were 27,800 bulls one year old and over in 
Michigan in 1904, valued at $805,932.00 or an average of $28.90 each. 
This same report puts the average value of our three year old steers at 
$34.78 per capita, exceeding our average bull values by $5.88 per head. 
There are too many animals in our yards today sired by bulls bred to 
females for no other purpose than to freshen them again. 

So far as external form and indications of quality are concerned, a 
high-grade sire may look equally as good as a pure-bred one, and still 
this is no justification for his use. Though an animal may be an excep- 
tionally good individual, if he is lacking in prepotency, as the grade de- 
rived from mixed blood on the dam’s side is sure to be, his offspring 
cannot equal those of the pure male. Grade bulls should not be used 
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until all pedigreed ones have first been brought into service and their 
usefulness extended as far as possible. 


PLAN FOR LIVE STOCK IMPROVEMENT. 


Before introducing the plan of live stock improvement known as 
up- grading, we wish to state that it should be the ambition of every 
man owning live stock to eventually get into some line of pure-bred 
live stock breeding. The plan we fave to suggest and discuss for the 
improvement of the common stocks of the country, is that known as 
up- grading, which consists in ingrafting the characteristics of a supe- 
rior breed upon animals of common, or mixed breeding, for the purpose 
of improving them. This improvement is due to the superior quality 
of the males used, and chiefly their prepotency, or power of transmitting 
accurately these qualities to their offspring. This plan differs from 
cross breeding, in that pure blood is used on the sire’s side, and fe- 
males of mixed blood, or no blood, on the dam’s side. Thus we have 
the prepotency concentrated in the bull, and the very opposite in the 
females, as the more mixed the breeding, the less stable are the in- 
herent characteristics of the individual, and therefore the less resistant 
to improvement. It would be absolutely impracticable to advise all own- 
ers of common cattle to send their stocks to the block and purchase 
pure bred foundation stocks; only a few could do this for the following 
reasons: First, if the great majority now possessed of common stocks 
were to simultaneously seek to purchase pure bred foundation stocks, 
they could not get them, they are not in existence, for only about one 
per cent of the cattle in the United States are possessed of pedigrees. 
Second, the finances of a great many holders of common stock are- not 
such as to allow them to make extensive purchases of pedigreed animals, 
and. replacement is out of the question, as it would require the returns 
from the sale of three or four common animals to purchase one pedi- 
greed one. Third, it is highly desirable for breeders to grow into any 
line of pure breeding rather than to buy into it suddenly, and take up 
a work in which experience is necessary 

In general, then, it is necessary for the majority of holders of com- 
mon stock to make the best use of the animals on hand, with a view 
to improving them. Let us suppose the case of a herd of common, or 
mixed cattle of say eighteen head, and apply a plan of improvement. 
The first thing for the owner of this herd to do, is to decide upon some 
one line of production, either beef or dairy, and then stand by the reso- 
lution. Without this he cannot improve his herd, for the animals of 
mixed breeding are largely the result of frequent change of purpose. 
Suppose in this case, that the owner has decided to go into the dairy 
business; that being the case, the next thing to do will be to look over 
the. herd of eighteen, and decide which ones are so possessed of dairy 
type and characteristics as to warrant their being used in the business 
They can be divided into three classes, such as best, medium and in- 
ferior, from a dairy standpoint. Then, in the majority of cases, it will 
be found to be a decided advantage to send the six inferior ones to the 
block and use the remaining twelve for the foundation herd. Having . 
selected the females to be retained, the next and one of the most im- 
portant steps is to decide upon the breed to be used in improvement. 
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In this, adaptability of the breed to the conditions, and the question 
of personal preference, are the two important factors; the decision of 
this question is also an important factor, for a change of mind after 
the work has begun, and the use of other blood, is more apt to result in 
retrogression for a time, than improvement. Having decided upon the 
breed to be used for improvement—suppose it is the Holstein—then pur- 
chase the best Holstein buil that the pocket book will allow. Mate 
this bull with the twelve selected cows, and use him for two seasons, 
after which his pregeny will be old enough to breed. At this point 
secure another Holstein bull, a better one than the first if possible; 
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ILLUSTRATION 1. 
Hereford—Kington 2d 134454. Sire of heifer illustration 3. 


follow him with others of the same breed, indefinitely. Let it be Hol- 
stein bull after Holstein bull, nothing but Holstein bulls. We have 
cited the Holstein merely for the purpose of this illustration. The same 
plan must be used no matter what the breed is. 

We may expect, after a few top-crosses in up-grading, that the progeny 
will resemble the type of the sires used in improvement, quite closely, 
both as to form and general characteristics; in fact, so much so that the 
high grade may eventually equal the pure blood improver from a stand- 
point of utility in meat or milk making, as the case may be. There is 
some question as to the number of crosses that must be produced before 
this high standard of excellence will be secured in the grade. See result 
in first generation from mating Hereford sire with scrub cow, illustra- 
tions 1, 2, and 3. This will be somewhat dependent on the duration of the 
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ILLUSTRATION 2. 
Scrub cow—Dam of heifer illustration 3. 


ILLUSTRATION 3. 
Grade heifer—12 months old. Sired by Kington 2d,"and out of scrub cow. 
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purity of the improving blood, the prepotency of the individual sires, 
and the plasticity of the common females. Instances are on record where 
ideal high grades have resulted from the third cross; in general, one 
would be safe in counting on at least the fifth. We must not, however, 
lose sight of the fact that while a high grade may eventually equal the 
improving breed from a standpoint of meat or milk making, that it can 
never be possessed of a pedigree, nor equal the full bloods from a stand- 
point of prepotency in breeding; this is the principal argument used 
against grade sires. 

We also suggest that at the time of the purchase-of the pure bred 
sire, one cow, or possibly two of the same breed be secured. The 
progeny of these two or three registered animals should grow into a 
nice little herd at the end of ten years, which could be used to replace 
the poorer of the high grades. That the high grade can be success- 
fully produced as described, cannot be disputed, and its values have 
already been clearly demonstrated. The high grade forms the bulk of 
the western feeders coming to our feed lots; it makes up ‘almost the 
sum total of the 400,000 prime steers which annually cross the Atlantic; 
it has occupied no mean place in the list of awards in fat classes at 
state, national and international live stock shows. 

We desire at this point to emphasize the fact that the use of im- 
proved methods of breeding alone will not avail; it is absolutely neces- 
sary for these to be supplemented by liberal feeding and proper care and 
management. 


METHODS OF ORGANIZATION. 


Following the discussion heretofore presented and the generally con- 
ceded need of live stock improvement, it seems highly desirable that some 
practicable plan should be adopted to stimulate the general use and per- 
petuation of improved methods. 

Attention has been directed to the fact that the continued admixture 
of the blood of different breeds has resulted disastrously. At the present 
time, in most instances, there are too many breeds in a given locality, 
thus facilitating admixture. It is true that individual likes and dis- 
likes vary greatly, but it nevertheless seems to be the case, that if one 
man introduces a certain breed, his nearest neighbor will at once intro- 
duce another, apparently for no other purpose than to have something 
different, whereas, if they were both using the same breed it would work 
to their mutual advantage. Marked advantages accompany unity of 
purpose and methods and community interests in breeding. The greatest 
success that has been achieved in the history of animal breeding has,re- 
sulted where there were harmonious community interests and but one 
principal line of breeding. To illustrate, Jerseys only have been bred on 
the Isle of Jersey, Guernseys in Guernsey, Holsteins in Holland and all 
the leading breeds of cattle and sheep originating in Great Britain were 
each developed largely within one or more counties or shires, to the 
almost total exclusion of other breeds of the same species. Livingston 
county, Michigan, is known the country over for its Holstein cattle, the 
result of organization, co-operation and unity of purpose among its 
breeders. 

One cannot conceive of any logical reasons why several men in a com- 
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munity could not form a co-partnership in the ownership and use of 
good sires. If such a plan could be followed, the good influences of su- 
perior sires would become more far reaching and fewer males in all 
would be needed than in the case of individual ownership. At present 
pedigreed males are usually introduced into communities by individuals. 
These men usually possess small herds and the one sire could be used 
upon a number of other herds, providing the neighboring owners could 
but see the advantage to be gained thereby. But, at present the man 
who introduces a good male and offers his services at a reasonable price, 
does not greatly benefit the community, as the prevailing practice is to 
patronize the sire offered at the smallest fee and this is always the grade 
or scrub. This form of co-operation is particularly suited to thickly set- 
tled communities where the farms and holdings of cattle are small, and 
consequently close together. 

In general, it is the men with the smaller herds of cattle who resort 
most to mixed breeding and are in greatest need of good sires. We 
fully appreciate the fact that quite generally undesirable results have 
been derived from the formation of stock companies in the ownership 
of stallions. But it is our candid belief in this connection that most of 
the troubles among the stallion companies have arisen primarily through 
the fault of the organizer or promoter; the seller of stallions often un- 
loads something on the company that does not prove satisfactory or that 
is not suited to the specific needs of the community and generally at 
prices amounting to double or treble the actual value of the animal. 


ORGANIZATION OF CO-OPERATIVE BREEDERS’ ASSOCIATION IN MICHIGAN. 


In December, 1907, a recommendation was submitted to the Michigan 
State Board of Agriculture by the Agricultural Department of the col- 
lege, urging the necessity for immediate action on the part of the college 
toward the development of co-operative organizations among the breed- 
ers and farmers of the state, designed to stimulate live stock improve- 
ment. This recommendation was accepted, adopted and the Agricultural 
Department authorized to undertake the work. W. F. Raven, of Brook- 
lyn, Michigan, was appointed field agent to introduce, develop and pro- 
mote the work and the details of the organization work have been very 
largely planned and put in operation by him. 

Thus far the efforts have been confined solely to cattle and the first 
steps were taken among dairymen, as it was possible to reach this class 
easiest through creamery, condensary and cheese factory organizations 
and patron lists. The attention of the stockman and farmer was di- 
rected to the plan through the co-operation of the state press and the 
field agent has been working in those districts only in which his services 
were requested by the people. Before taking up the work in person in a 
given field, copies of the following introductory letter were sent to the 
patrons of the creamery or cheese factory or stockmen and farmers of 
the locality, viz.: 

Dear Sir: The Agricultural Department of the Michigan Agricultural 
College has been authorized by the State Board of Agriculture to under- 
take special work in this state, endeavoring to stimulate the improve- 
ment of horses, cattle, sheep and swine. The proposed plan embodies a 
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vigorous effort to induce farmers and stockmen to procure and use pure- 
bred sires rather than grades and scrubs. The plan is not only to advo- 
cate the individual ownership of good sires, as far as possible, but also 
to promote the establishment of associations for the joint ownership 
of males. 

It will be the duty of the field agent in charge to present a practical 
method of live stock improvement to individuals and gatherings of farm- 
ers and breeders. As far as possible he will furnish information relative 
to the description, characteristics and adaptability of the various breeds. 
He will also lend assistance personally in the establishment of associa- 
tions for the joint ownership of sires and the promotion of improved 
breeding. Through the agency of the State Live Stock Breeders’ Asso- 
ciations, lists of breeders with pure-bred bulls for sale can also be fur- 
nished. If you are personally interested in live stock improvement and 
are willing to assist in interesting the people of your community, the 
services of the field agent can be secured without cost to you or the 
people you may succeed in interesting. Details of the work will be given 
upon request. Yours very truly, 

Field Agent in Charge. 


The field agent calls upon the individual stock owner, looks over his 
animals, presents the co-operative plan to each man personally and se- 
cures data relative to the following direct questions, viz.: (1.) How 
many cows do you own? (2.) What breed or combination of breeds 
are they? (3.) What were they bred to last year? (4.) If you were to 
conclude to breed them to registered sires continuously, which breed 
would you prefer? Where the owners of eighty cows have signified a 
preference for some one breed the field agent then endeavors to induce 
the owners of forty more to adopt the same breed, thus securing suffi- 
cient for an association of three groups. The individuals are then in- 
vited to meet at some suitable place during an evening to discuss the 
proposition from every view point. 


PLAN OF CO-OPERATIVE BULL ASSOCIATIONS. 


When the owners of one hundred and twenty common cows decide upon 
some particular breed from which to select males for improvement, then 
an association may be formed. This particular form of organization 
containing one hundred and twenty cows is divided into three groups 
of forty cows each, with one bull for each group. There may be from 
two or three to seven or eight men in each group, depending on the size 
of the herds. Or there may be more groups in the association, depending 
on the willingness of the people of the community. 

Each member joining an association is required to sign the following 
agreement, viz.: We, the undersigned, desiring to organize a bull asso- 
ciation do hereby promise to pay equal sums of money on or before 

for which we agree to take equal shares of stock in afore- 
said association when organized. This association is organized for the 
purchase of three or more registered —___——__——— bulls, provided 
the groups of forty cows each can be secured. The understanding is that 
‘these bulls are to be owned in common and changed from group to 
group every two years, thus providing service for six years. 

The field agent and the college aid only in procuring the sires by fur- 
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nishing the members of the association with complete lists of all the 
known available bulls of the breed wanted, in the state. Failing to se- 
cure the desired animals from these lists, references to other reputable 
breeders are given. The associations must conduct their own financial 
transactions. In the case of the three group association at the end of 
two years to avoid in-and-in breeding, the bulls are changed from one 
group to another and the same thing done at the end of four years. In 
this way, barring accident or loss by death, the association is provided 
with registered males for a period of six years at an initial cost of from 
$10.00 to $40.00 per member. The owners within each forty cow group 
should be somewhat closely located, but this is not true of the groups, 
which may be several or more miles apart, their only concern being an 
occasional business meeting and the exchange of sires every two years. 
This plan has been carefully worked out and put in actual operation by 
Mr. Raven. All the associations now formed have incorporated under 
either Acts 171 or 243 of the laws of Michigan of 1903, with a view to 
holding the organizations together on a permanent basis. Copies of 
these acts with accompanying blanks may be secured by applying to the 
Secretary of State, Lansing, Mich. 


ARTICLES OF AGREBMENT FOR ASSOCIATION. (INCORPORATED. ) 
Article 1. 


It shall be the purpose of this association to procure and use pedigreed 
_ sires for the purpose of improving our live stock through a system of up- 

grading. This method of improvement implies the continued use of some 
one kind of pure blood on the grade and mixed bred stock. The associa- 
tion opposes the admixture of the blood of several breeds and the use of 
cross-bred grade and scrub sires. The association also pledges itself 
to exert every possible influence for the improvement and furtherance of 
the live stock interests of the community. 


Article 2. 


The name of this association shall be 


Article 3. 


The annual meetings of this association shall be held on the 


Article 4. 


The officers of this association shall consist of a board of five directors, 
from which shall be elected a president, vice-president, and a secretary- 
treasurer, whose term of office shall be one year, except the directors, 
whose term of office shall be three years. At the first meeting of this 
association there shall be elected one director to serve one year, two 
directors to serve two years, and two directors to serve three years. 


Ariel §. 


The president shall preside at all meetings of the association and of 
the board of directors. He shall countersign all orders for money au- 
46 
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thorized by the association, or board of directors. He shall sign all 
stock certificates and have general supervision of the affairs of the as- 
sociation. 


Article 6. 
In the absence of the president, the vice-president shall have the same 
power and duties as the president. . 
Article 7. 


The secretary shall keep a correct record of the proceedings of the 
association, also of the board of directors. He shall keep a debit and 
credit account of the financial transactions of this association. He 
shall furnish the caretakers of the sires of this association with books 
in which to record the service of each sire, together with the date of 
service, and the owner of the animal served. 

He shall settle with the caretakers at least once in ————— months, 
giving them a receipt for all money received from them. At the annual 
meeting of the association each year, he shall give an itemized report 
of the business of the association for the past year; and at the expiration 
of his term of office shall turn over to his successor in office all books, 
papers and all property in his possession belonging to the association. 
He shall draw and sign all orders for money on the treasurer, authorized 
by the association or board of directors, also make out and sign all cer- 
tificates of stock of the association. 

As treasurer, he shall give a good and sufficient bond with at least 
two sureties for twice the amount of money that may come into his hands 
in any one year. He shall pay all orders for money drawn and signed 
by the secretary and countersigned by the president. When in funds, 
he shall keep a debit and credit account of all moneys received and paid 
out by him for the association. He shall at the annual meeting of this 
association give a report of amounts of money received and paid out by 
him, and settle with the board of directors by producing vouchers for 
all money paid out. 


Article 8. 


The regular meetings of the board of directors shall be on the 


Article 9. 


The board of directors shall have charge of all the business of the as- 
sociation. except in opposition of a majority vote of the stockholders of 
the association at regular or special meeting of the association. 


Article 10. 


Three directors shall constitute a quorum to do business, but a less 
number may adjourn to another date. 


Article 11. 


Special meetings of the association may be held on a call from the sec- 
retary, by notifying each stockholder at least twenty-four hours in 
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advance of the meeting, also on petition of five stockholders to the sec- 
retary. 
Article 12. 


These articles of agreement may be amended at any meeting of the 
association by a majority vote of those present and voting. 


BY-LAWS GOVERNING CO-OPERATIVE BREEDERS’ ASSOCIATION. 


(1.) It shall be the duty of the officers of this association to pur- 
chase the necessary sires and negotiate with competent parties within 
the association, centrally located, to care for and handle the bulls, at a 
sum not to exceed ———————————_ per annum. 

(2.) All bulls must be purchased subject to the tuberculin test as a 
safeguard against the introduction of tuberculosis. 

(3.) No bull, or bulls, or other breeding animals shall be pur- 
chased from any herd in which three or more cases of abortion have oc- 
curred during the past three years. (This will make reasonable allow- 
ance for accidental abortion and act as a safeguard against the ravages 
of contagious abortion.) 

(4.) Should any contagious or infectious disease appear in the herd 
of any member of this association he must forfeit the right to patronize 
males of the association until such time as his herd is declared free from 
disease by a competent veterinarian. 

(5.) A service fee of $1.00 shall be charged members of the associa- 
tion, to be collected at time of service. A charge of $2.00 will be made 
to non-members in case the association should decide to accept the pa- 
tronage of the same. 

(6.) Service fees shall be used to defray cost of maintenance and 
handling of sires. Any surplus accumulations from this source may be 
divided among stockholders as dividends. 

(7.) It shall be the duty of the officers of this association to require 
and see to it that each sire is kept in a strong, vigorous, healthy eondi- 
tion, in moderate flesh, with plentiful supplies of suitable feed and suf- 
ficient vardage to afford ample exercise in the open air and sunshine 
in addition to the protection of the stable. 

(8.) Bulls shall not be used for service under one year of age, nor 
shall heifers be bred to calve under twenty-four months of age. During 
the rush of the breeding season single services only will be allowed. 

Mr. Raven, the field agent, began work about March 1st, 1908, and 
continued for two and one-half months, to which a similar amount of 
time was added during the autumn just passed. As a result, 569 herds 
have been visited, containing a total of 4,365 cows, of which 3.75 per cent 
were registered. Of the total number of these cows 15 per cent were 
bred to registered sires in 1907, but attention is directed to the fact that 
these were established dairy districts where continued effort has been 
made for some time to improve the live stock. 

As a result of the five months’ introductory work, ten co-operative as- 
sociations have been formed and seven are in process of formation. In 
addition to this many who have not entered an association have been 
induced to procure registered sires. In all 51 registered sires are known 
to have been introduced and 2,100 cows which were bred to grade and 
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scrub sires in 1907 will be bred to registered bulls in 1908 and 1909, as 
the result of five months’ work of one field agent. 

The incorporated association seems to give greatest promise of perma- 
nency, but is the most difficult to organize, owing to the difficulty in 
getting the members to decide upon one breed. Failing to organize one 
of these associations in a community we would prefer some other form 
of organization, rather than none at all. In some cases, as at Hudson, 
Michigan, a large number of breeders formed a somewhat different form 
of association, pledging themselves to use only Holstein sires, but each 
member will procure a bull. In other cases, as at Lawrence, Michigan, 
associations have been formed, the members of which have pledged them- 
selves to use registered males only in all their breeding operations. 
Neither of the two last mentioned plans are apparently as binding or 
permanent as the first, and the last one is liable to lead to the use of a 
multiplicity of breeds or cross-breeding in a locality rather than the 
development of special features. 

R. 8S. SHAW, Director. 

W. F. RAVEN, Field Agent. 
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INOCULATION WITH NODULE-FORMING BACTERIA. 


yircular No. 5. 


EXPLANATION OF FIGURES :—Fig. 1. These two pea plants were grown in clean 
quartz sand to which had been added small quantities of all the necessary elements of 
plant food except nitrogen. ‘The conditions were exactly identical except that plant A was 
without root nodudes (see Fig. 2) and plant B had numerous nodules well developed (see 
Yigure 3.) 


Failure to obtain a good stand of alfalfa, or any of the legumes, may 
be due to the following factors: 


1. Poor seed. 

2. Inadequate drainage. 

3. Unsuitable soil. 

4. Weed competition. 

5. Absence of nodule-foriming bacteria. 


FIGURE 2. 


The Value of Nodules.— 

When the proper bacteria are present in the_soil, some plants, such 
as alfalfa, clover, peas, beans, and other legumes develop nodules upon 
their roots in which these bacteria live in enormous numbers. In these 
nodules the free nitrogen of the air is so changed that these plants are 
able to make use of it in their growth. At the Illinois station, it was 
shown that 40 Ibs. per acre of nitrogen might be added to a single 
cutting of alfalfa in this way, a gain of more than six dollars per acre. 
Beside this, a large amount of available nitrogen had been stored in 
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the soil for the next crop. <A crop of legumes without nodules would 
get all of its nitrogen from the soil as do the non-leguminous crops and 
would exhaust the soil of this element of fertility in the same manner. 

There is no reasonable doubt as to the benefit to legumes of the proper 
nodule bacteria. Faulty methods of inoculation, however, have in the 
past given rise to much dissatisfaction and disappointment. Moreover, 
the condition of the soil may prevent nodular development, and the 
crop may fail even though proper inoculation methods have been em- 
ployed. ; 


Methods of Inoculation.— 


Bacteria-laden soil, or soil taken from a field where a crop of the 
desired’ legumes has shown a good development of nodules, may be 
used to inoculate soil which does not contain these bacteria. The 
results obtained by this method have been almost uniformly satisfac- 
tory, though it is not entirely without objectionable features. Beside 
being somewhat cumbersome—from 100 to 500 Ibs. of soil per acre 


FIGURE 3. 


are ordinarily used—there is always the possibility of introducing the 
seed of objectionable weeds or of spreading plant. disease. 

Pure cultures of nodule bacteria suitable for the various legumes 
may be used in inoculating the seed just previous to sowing. ‘This 
method has been used very extensively during the past three years, 
usually with marked success. In its favor may be mentioned, ease in 
shipment, assurance of a tested strain of bacteria, freedom from 
danger of spreading weeds or plant disease, and convenience in appli- 
cation. 
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The earlier history of the inoculation of seed by means of pure 
cultures is largely a record of failures, and seed inoculation, there- 
fore, for a time, fell into general disrepute. No way had been dis- 
covered of keeping a sufficient number of bacteria alive and vigorous 
until the plant seedlings were ready for them. With the improvement 
of pure culture methods, seed inoculation now appears to be safe and 
advisable wherever satisfactory bacterialaden soil may not be easily 
obtained. 


The Need of Inoculation.— 


Under favorable conditions, nodule bacteria may live in the soil for 
vears. Therefore, it is seldom of advantage to inoculate for a legumi- 
nous crop which is being successfully grown in short rotations. How- 
ever, it must be remembered that clover soil may need inoculating for 
alfalfa, or for peas, or for beans, and if the particular bacteria for 
any leguminous crop are not known to be present in sufficient numbers, 
it is advisable to insure their presence by proper inoculation. By 
inducing an earlier and more abundant development of nodules, in- 
oculation may be profitable even in soils which contain the proper 
bacteria in limited numbers. 

Inoculation will not be of benefit :— 

(a) If the proper bacteria for the desired crop are already present 
in the soil in sufficient numbers. 

(b) If the condition of the soil is such as to hinder the growth of 
either the plants or the bacteria. 


Responsibility Assumed by the Experiment Station.— 


Inoculation may or may not be of benefit to anv leguminous crop 
according to conditions. So many other factors are involved that no 
guarantee of results can be made in any particular case.- After four 
vears of extensive field experiments with seed inoculation throughout 
the Provinces of Canada, the Ontario Station reports benefit resulting 
as follows: Alfalfa, 65% of all reports returned; clover, 56%; peas, 
54% ; heans, 54%. Seed inoculation in Virginia gave beneficial results 
in 82% of the cases reported. 

In the soil inoculation experiments carried on in 33 of the counties 
of New York, satisfactory crops of alfalfa were obtained in 70% of 
the inoculated portions of the fields and in but 20% of the uninoculated 
portions of these same fields. 

We have no means as yet of knowing just what results may be 
obtained in this state, but are in a position to codperate with as many 
farmers as are willing to give the matter the attention required and 
to rerort results. 
Prepared by 

W. S. SAYER. 
Address: Bacteriological Laboratory, 
Kast Lansing, Mich. 
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FOREWORD. 


The investigations of the keeping qualities of butter were begun only 
after much hesitation, lest they prove fruitless. However, after collecting 
the experiences of many cold storage men, learning of the difficulties en- 
countered in handling butter made from collected cream, gaining some 
knowledge of the methods employed in the manufacture of butter, such as 
the incorporation of large amounts of starter in well washed butter, and 
listening to complaints from diverse sources as to butter purity, the prob- 
lem appeared tempting, especially in the light of the paucity of system- 
atic and fundamental knowledge available from the many sporadic research 
efforts touching this field of investigation. In order, therefore, to secure 
results which may be of the greatest utility to the farmer, the butter man- 
ufacturer, and the buyer who endeavors to hold butter in cold storage or 
otherwise for a rising market, only a systematic study, beginning at the very 
foundation, appeared seductive to the research man, and at the same time 
profitable to the men interested commercially. With this idea in mind 
the work for the past year has been conducted solely with an objective 
point to secure the proper basic data upon which to construct the specific in- 
vestigations. This bulletin does not attempt to solve problems, but rather 
to furnish information for the specific problems which must be attacked 
before the question of the keeping qualities of butter may be understood 
satisfactorily. 

The authors have striven to present the results of their work in such a 
form as to be most accessib'e, not only to themselves in their future re- 
searches, but to other investigators who may be wishing to take up sim- 
ilar problems. 

CHARLES E. MARSHALL. 
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KEEPING QUALITIES OF BUTTER. 


I.— GENERAL STUDIES 


WILLIAM S..SAYER, OTTO RAHN. AND BELL FARRAND 
Technical Bulletin No. 1. 
INTRODUCTION. 


Up to this time, very little reliable work has been done in this country 
in the way of demonstrating the nature of the microscopic life which is 
present in butter until it has become unusually rancid, and of showing the 
successive stages in the decompositions which render it unfit for use. In 
Europe, where most has been accomplished, the conditions are so radically 
different as to make much of the work done of scarcely any practical value 
tous. Little, if any, of the European work has had to do with actual cold 
storage, and we have found that the conditions obtaining at temperatures 
below zero centigrade, and those above the freezing point, are so far from 
parallel, and the changes which may take place so diverse, as not to allow 
of ready comparison. 

In a work so extensive, it has not been the purpose to settle with any 
degree of finality any of the many questions with which we have been brought 
face to face. It is only by concentrated effort persistently directed against 
single, isolated problems, that such results are ordinarily obtained. There 
was need, however, for certain definite information, which could be ob- 
tained only by observing the changes which ordinarily take place in butter 
under conditions comparab’e with those of actual practice. Manifestly 
it is unfair to draw general conclusions from the results obtained from such 
extremely small samples as have sometimes been -used. 

Although the supply of butter is fairly constant and much more nearly 
meets the demand than is the case with many other foods, still there are 
times, as in May, June and perhaps July, when there is an excessive supply 
which may be stored to profit for the scarcity of the late winter, provided 
that it is of good quality when removed, and therefore salable at that time. 
It is, of course, not to be expected that a butter which has been kept for 
some weeks or months will retain all the delicate aroma of a perfectly fresh 
butter made according to the best known methods. Some butters do, 
however, come out of storage, after several months, with a better flavor 
than other perfectly fresh butters, which have not been so carefully made. 
Certain butters may even come out of storage better than when placed in. 
‘Again, two lots, when received may score alike, and, though kept under 
conditions identical, one lot may come out in excellent condition while the 
other may have deteriorated to such an extent as to render it utterly un- 
salable. The purpose of this work is simply to give a general view of 
the changes in cold storage butter and to break up the whole question of 
the cold storing of butter into single problems which may afterward be 
worked out separately. 

47 
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PREVIOUS WORK. 


The two most vitally important questions concerning the rancidity of 
butter are: first, What compounds cause the rancid taste and smell? and 
second, How are they produced in butter? The first question is not yet 
satisfactorily answered, and therefore, of course, the second cannot be 
answered compietely. 

The original idea, the simplest, was that in some way the fat was 
split into glycerine and free acids and that these, especially the butyric 
and capronic acids, cause the rancid taste. The observation that butter 
protected from air kept better, led to the theory that oxidation, also, must 
have something to do with rancidity. With this latter thought Schmidt 
and Schaffer attempted to correlate the progress of rancidity and the in- 
crease in aldehyde, but found them apparently unrelated. Amthor considered 
ethyl butyrate a factor concerned with the rancid smell and odor. This, 
he thought, was produced by a reaction of butyric acid with the alcohol 
produced from fermentation of the lactose. 

Jensen notes that the volatile saponifiab.e substances in rancid butter 
arise not alone from the esters of the volatile fatty acids, as shown by the 
difficult saponifiability of a part of them, and the fact that the amount of 
these substances is not always in proportion to the rancidity of the butter. 
It is clear that the palatability of a fat does not necessarily depend upon 
the content of free fatty acid, since only these acids or esters which are 
volatile, or soluble in water, affect the sense of taste. Reinmann (I. c., p. 212) 
noticed in one sample a rise of 19.5 degrees of acidity without any rancidity, 
while another sample became very rancid with an increase of only 10.0 
degrees. Therefore, the more or less strong odor of ester which a butter 
develops is not always in proportion to the determined amount of volatile, 
saponifiable substances. 

Duclaux showed that aroma and color were destroyed by contact with 
the air in the presence of light, and that the butter became tallowy and 
white. He hastened this reaction by absorbing the butter by means of 
pumice stone, and determined the absorption of oxygen and formation of 
CO,. This oxidation of the butter caused a distinct increase in its weight, 
which was considerably higher in the case of olein and oleic acid than of 
butter fat, as would be expected. 

Ritsert isolated various micro-organisms, chiefly yeasts and oidium 
molds from old, rancid fat, and inoculated these into fresh, undecomposed 
fat, in order to determine if they might render this rancid also, but found 
that the micro-organisms would not develop in the fresh fat, and therefore 
could not cause rancidity. It is for this reason that perfectly pure lard or 
tallow may be kept for so long in a fresh condition if protected from light. 

Jensen placed samples of butter in glass tubes which, both unsterilized 
and sterile, he exposed to sunlight, diffused light, and darkness, at tem- 
peratures of 35° and 20°C. After periods of from one to ten weeks he de- 
termined the amount and nature of the changes effected by means of the 
senses of taste and smell, the rise in acidity or aldehyde and the decrease 
in the iodine number. He also counted the organisms present. The results 
of this work may be summed up as follows: 
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After a week the taste of the butter exposed to sunlight was so bad that 
it was difficult to determine whether it was worse at the end of three weeks. 
It gave at three weeks a strong aldehyde reaction. The butter kept in the 
incubator in diffused light did not taste as bad as that in sunlight. The 
acidity of the incubator butter was higher than that kept in sunlight, but 
this was due, largely, to lactic acid rather than a hydrolytic decomposition 
of the butter fat. In the sunlight, as well as in the incubator, the butter 
melted, the butter-milk and other nutrient matter settled to the bottom 
and the clear fat on top became almost sterile. The acidity of the butter 
kept at room temperature (not melted) was higher than either. At the 
end of the experiment the acidity of the butter kept in the dark at room 
temperature was the highest, that in sunlight the lowest. 

It follows, he says, that oxygen does not play the direct role in the oxi- 
dation. The portion kept in darkness at room temperature was especially 
rancid. It is shown that: 

(a) Acid number is highest where germ number is highest. 

(b) Other things being equal, sterile butter is more oxidized than non- 
sterile. 

Since on the one hand micro-organisms increase the rancidity of butter, 
and on the other hand, protect it from oxidation, the conditions for rancidity 
of butter stand in opposition to those of oxidation, which further empha- 
sizes the fact that oxygen cannot be the direct cause of rancidity in butter. 
The réle of oxygen can, therefore, only be to favor the development of the 
organisms necessary for this process. The changes which ordinary butter 
at an ordinary temperature undergoes are of an entirely different nature 
from those caused by sunlight. The free fatty acids in ordinary rancid 
butter are for the most part non-volatile; that decomposed by sunlight, 
volatile. 

His conclusions are: 

‘“(a) The air plays a direct ré!e in the decomposition of butter only when 
it is exposed to the sunlight, or to a high temperature. The butter is then 
oxidized and acquires on this account a very disagreeable smell and taste— - 
but does not become rancid. 

(b) Butter becomes rancid only by the action of certain micro-organisms. 
Since all of these require air, the rancidity proceeds from the surface to the 
interior, as does the ripening of soft cheese. 

(c) The micro-organisms which, under ordinary circumstances, cause 
rancidity in butter are: 

Oidium lactis, 

Cladosporium butyrii, 

B. fluorescens liq., 

B. prodigiosus (occasionally). 

All of these split butter fat. The volatile fatty acids are formed at first 
by the bacteria, and later by the associative action of the two molds. From 
this associative action also arises the butyric ester. 

(d) The use of salt diminishes the production of volatile fatty acids; 
and lactose, the production of esters. Whether the combined action of 
the two can completely prevent rancidity is yet to be determined. 

(e) On account of the frequent occurrence of B. fluorescens liq., and B. 
prodigiosus in water, it is to be supposed that they gain entrance to the 
butter from the wash water. Since B. fluorescens is much more frequent 
in water than B. prodigiosus it is also found much more frequently in butter. 

(f) As to Oidium lactis and Cladosporium butyrii they come, without 
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doubt, from the air, as is the case with other mold contaminations. In 
the air of dairies, Oidium lactis is commonly very abundant.’ 

At the Ontario Agricultural Experiment Station, and in the Dairy Di- 
vision of the New Zealand Department of Agriculture, opportunity has 
been given for observing, in a superficial way, the changes which take place 
in butter sent in refrigeration to the English markets. Gray studied the 
problems of pasteurizing, salting and packing, experimentally. 

Pennington studied the effect of low temperature upon the development 
of the micro-organisms present in milk, and found an enormous increase 
even when the milk was kept at a temperature below the freezing point, 
so that it became partially congealed. 

Rogers excluded air from the butter in tubs by coating the tubs with par- 
ae This prevented the growth of molds and favored the keeping of the 

utter. 

From these investigations and others, cited in Lafar’s Handbuch der 
Technischen Mykologie, II, pp. 210, (H. Weigmann), Reinmann, Unter- 
suchungen ueber die Ursachen des Ranzigwerdens der Butter, and by Otto 
Rahn, Die Zersetzwng der Fette, we may draw the following conclusions: 

The term “rancid” is not definitely fixed. Very probably, we have dif- 
ferent chemical compounds in different rancid butters. Free butyric acid 
certainly causes a rancid taste in butter, but its amount is not always high 
enough to cause an off flavor. The same is true of ethyl butyrate. The 
decomposition of the unsaturated oleic acid is due to oxidation brought 
about more by the action of light than by organisms and causes not so much 
a rancid as a tallowy taste. The rancidity of butter is almost certainly 
due to micro-organisms, some of which effect a hydrolytic decomposition of 
the glycerides of the saturated fatty acids, for butter sterilized by heat 
keeps indefinitely if kept from micro-organisms, light and air. It cannot 
be due to a fat splitting enzyme originally present in the milk because if 
so, the butter from pasteurized or sterilized cream should keep, whereas 
it spoils in the same way as ordinary butter, though usually much more 
slowly. However, most of the bacteria found in butter do not seem to have 
any relation to rancidity, though some of them do cause an alteration in 
the taste. From the investigations of Hanus and Stocky we know that 
several molds, especially Penicillium glaucum, Aspergillus, and also Mucor, 
decompose fat into free acids and might cause a rancid taste in this way. 

All investigations show that the spoiling of butter is an aerobic process, 
beginning at the surface and slowly penetrating through the who’e butter. 
A number of instances are on record of the finding of butter which had 
evidently been buried in bog water for centuries, in one case a samp’e of 
about 20 pounds having been submitted to the ordinary chemical determi- 
nations after its recovery. That under these conditions decomposition 
would take place very slowly indeed, is not surprising, since these fatty 
acids consisting of long chains of CH, groups and only two oxygen atoms, 
are very difficultly decomposed by any anerobic process. The glycerine 
may, of course, be decomposed arterobically, but this constitutes only about 
five per cent of the total fat. 

These results refer to butter kept at ordinary temperature, and would 
naturally differ from those obtained in cold storage. 


EXPERIMENT STATION BULLETINS. 373 


OUTLINE OF THE WORK. 


Samples were obtained during May and early June by different members 
of the bacteriological staff who personally observed the methods of manu- 
facture, creamery conditions, surroundings and everything which might 
affect the finished product—temperature of cream and wash-water used, 
source of the water and ice, methods of obtaining and handling cream, 
personality of butter-maker, etc. Tub lots were secured from as many 
creameries as possible in the dairy sections of the state—seven 60 lb. tubs 
being ordinarily taken from a single churning at each place visited. These 
tubs were immediately tagged and shipped at once by express to the labora- 
tory. 

The Score-—Immediately upon receipt of the butter at the laboratory 
cold storage, the samples were scored by a dairy expert. Particular atten- 
tion was given to flavor, texture, moisture and salt. The butter was subse- 
quently scored from time to time as mentioned later. 

Laboratory Samples.—Samples were obtained with the ordinary precau- 
tions, in most cases just previous to scoring, in order to lessen the possibility 
of accidental contamination. 

Storage.—After the laboratory sample had been taken and the butter — 
had been scored, each sample lot was divided as follows: the broken tub 
was kept at the station cold storage at the temperature of 38°-42° F. (5°C.) ; 
of the six remaining tubs, two were shipped to each of three different cold 
storage plants, subject to withdrawal as required for sampling. 

About the first of November, one tub from each lot was scored at the - 
storage warehouse where it had been kept, after which the scored tubs were 
brought to the local cold storage and sampled for the laboratory as required. 
At this time seventy-two tubs were examined at the rate of four a day. 

As soon as the samples had all been obtained, the sampled tubs were set 
out without regard to order or place of storage and scored again by a second 
expert butter scorer, the tubs being known by number only—Arabic 1-126. 
These tubs were then disposed of, the duplicate samples being retained in 
the various places of cold storage for the later examination. 

On the first of February the remaining tubs of butter were withdrawn 
from storage and examined as before. As the ordinary temperature was 
low at this time, the tubs were all assembled at the college cold storage for 
sampling and scoring. 

Disposal of butter.—Since the sale of the butter used in these tests may be 
of interest, it is given here. The first lot was sent to New York in Febru- 
ary and was priced as follows: One tub at 27c; six tubs at 25c; twenty-three 
tubs at 23c; thirteen tubs at 19c. 

Of the second lot, that sent to New York arrived on a dull market and was 
sold in one lot, fifty-three tubs at 18c, which was one-half cent less per pound 
than ten tubs bought at a renovating establishment at this time, although 
this latter lot was withheld from shipment as being much inferior to the 
other. The average score for February was two and one-quarter points 
lower than in November, the two scores being 894 and 874, respectively. 
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METHODS. 


Obtaining Samples.—Samples of butter were taken from tubs with sterile 
triers and placed in sterile one pint Mason jars. A separate sterile butter 
trier and short cheese trier were used for each sample, and about two inches 
from top and bottom discarded.. These samples (about 3 pint each) were 
melted in a water bath at 35° C., partially cooled, vigorously shaken to 
insure uniformity, and the samples required for bacterial and chemical 
determinations poured into the appropriate dishes. 

Bacterial Content and Isolation.—A small amount of butter, about 25 ce., 
having been poured from the Mason jar intoa 60 cc. Erlenmeyer flask, this, 
together with the dilution flasks containing 99 cc.each of sterile 0.6% salt 
solution, was kept in a water bath at 35° C. Pipettes sterilized in plugged 
test tubes were kept in a water bath at 50° C. After shaking the butter 
sample well, 1.15 ce. (= 1 gram) were measured from a warmed sterile 
pipette into 99 ce. of salt solution. This was shaken well to a milky emulsion 
and other dilutions similarly made by introducing 1 ce. of the dilution already 
prepared into 99 cc. of sterile salt solution. Dilutions of 1-1000, 1-10,000, 
and 1-100,000 were then plated in ordinary agar, whey agar, whey gelatin 
and litmus glucose agar. In the November and February examinations, 
dilutions of 1-100, 1-1,000 and 1-10,000 were employed. 

Ordinary agar was made according to the rules adopted by the Com- 
mittee on Standard Methods (Jour. Inf. Dis., Suppl. No. 1, 1905.) It was 
adjusted to 15°. 

Whey agar was made as follows: Fresh skimmed milk at 41° C., was lop- 
pered by adding sufficient rennet (about 4% liquid rennet in 20 ce. of distilled 
water). After the curd was firm it was cut in fine pieces and placed in steam 
for 40 minutes. It was then strained through muslin to remove curd. The 
reaction of the whey was adjusted to 15° acid with standard NaOH, and 
1% of dry peptone and 1.5% finely shredded agar added. It was then 
placed in the steam for one hour. The reaction was readjusted to 15° acid, 
cooled to 60° C., clarified with egg albumen, counterpoised, boiled over free 
flame for five minutes, loss made up with distilled water, filtered through 
a hot washed plaited paper filter, tubed and sterilized 15 minutes in steam 
for three consecutive days. 

The ordinary and whey agar plates were kept at 20-22° C., and counted 
at the end of seven days, descriptions and numbers of each type of colony 
being noted. Typical colonies from each plate were isolated into bouillon, 
incubated two days at 20°-22° C., replated in gelatin and fished as pure 
cultures to slant agar tubes. Each culture was then sub-cultured to bouillon, 
gelatin, milk (20 and 37° C.), potato, Dunham’s broth for indol, and the 
three sugar broths in fermentation tubes. 

Whey gelatin was prepared according to the method of Conn (Bacteria 
in Milk and its Products, 1903, p. 270). Plates were kept in cold storage 
at about 4° C. for 30 days undisturbed, when they were counted and cul- 
tures isolated as in the case of agar plates. 

Litmus glucose agar plates were placed in Novy jars and kept in hydrogen 
gas at 20-22° C. for the development of anzrobes. After 7-10 days the 


jars were opened, the different typical colonies from each plate described 
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and picked up in 2% glucose broth tubes and incubated in hydrogen in Novy 
jars. After a few days plates were made, using litmus glucose agar and in- 
cubating in Novy jars. From these plates duplicate inoculations were 
made on slant agar tubes, one tube of each being kept under ordinary con- 
ditions while the other was kept in hydrogen gas. 

The November and February samples were plated in standard agar only, 
and after isolation were run in bouillon, gelatin, milk, and the three sugars, 
dextrose, lactose and saccharose in fermentation tubes. In the February 
examination only those organisms not typically lactic were isolated. 

Moisture.—About 5 grams of the sample were poured in duplicate into 
small, flat-bottomed, weighed, porcelain evaporating dishes of 65 mm. 
diameter, containing short stirring rods. These were weighed, dried at 100— 
105° C. in the electric drying oven for three hours, weighed, dried for another 
hour, and weighed again. The total loss in weight was computed as per- 
centage of mo-sture. 


Salt and Curd.—To the melted dried butter in the evaporating dishes, 
ether was added from a wash bottle and stirred well by means of the stirring 
rods, then decanted through weighed, 9 cm. filters. Several small portions 
of ether solution were thus decanted through the filters, after which the salt, 
curd, ete., remaining in the evaporating dishes was washed onto the filters 
with the aid of the ether wash bottle. The filters were put back into the 
weighing bottles, dried for a half hour at 100° and weighed for total solids 
not fat. 

The dried fiters were then put into funnels and thoroughly washed with 
hot water. The amount of salt in the filtrate was determined by means of 
standard AgNO,. The difference between this and the total solids not fat 
was reported as curd. 

Butter Fat.—The difference between the total solids and the total solids 
not fat constituted the ether extract and was reported as fat. 

The Rancidity (Acidity) tests were made as follows: Samples of about 
5 grams were accurately weighed in 60 cc. Erlenmeyer flasks, melted, 10 
cc. of ether (1-10% phenolphthalein in ether) added and titrated with alco- 
holic potash. The strength of the alcoholic potash does not remain constant 
and is determined each time with N/j9 HCl. The results are reported in 
terms of ce. of N/; acid per 100 grams of butter. 
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Reinmann (l. c., p. 189) dissolved the butter in 25 cc. of alcohol and ether 
in equal parts and then titrated with X/i9 NaOH. This obviates the ne- 
cessity of using the somewhat unstable alcoholic potash. 

Determinations of the volatile acids and esters in the college storage butter 
were made in November, employing the method of Amthor as described by 
Jensen. In the distillation the high pressure steam of the laboratory was 
used, passing this through a water trap to remove water, iron rust, oil, ete. 
A safety valve was introduced as shown in the illustration to prevent the 
contents of the flasks from being sucked back. A copper one-gallon can 
was used for the water trap. A carbon funnel, with stoppers, tubes, and 
water as shown constituted the safety valve. 

After passing the trap the steam was led to the bottoms of the flasks con- 
taining 10 grams of butter. The condensed steam with the volatile acids 
was allowed to run into 500 cc. flasks until they were filled up to the mark, 
and this titrated against N79 NaOH using phenolphthalein as indicator. 
The condensers were rinsed with 100 cc. of 30% neutral aleohol. After the 
volatile acids had been thus determined, the neutral liquid was mixed with 
50 ce. of N/yo NaOH and boiled for about half an hour with a reflux con- 
denser. After cooling it was titrated with N/i9 HCl. It was necessary to 
make a correction for the esters which the alcohol contained. 


HISTORY OF THE BUTTER SAMPLES. 


The history of butter samples is divided into several parts, the general 
creamery conditions, the churning conditions, the shipping and storing and 
finally the sampling. 

The creamery and churning conditions are given in the following two tables 
—I and Il—in order to allow easy comparison. The creamery which fur- 
nished the butter lot XI was not visited. As to the churning conditions, 
a few notes must be added, which did not fit into the tables. 


TABLE I. 
Creamery Conditions. 
Pines Sanitary | Character | Condition | Cleanliness} Person of | Condition | Care in Water Sewage 
‘ Condition. |of Building} of Rooms. | of Rooms. |Butterm’kr!of Utensils.|Man’gem’t.| Supply. Disposal. 
Wlevezeitecocinc Good Fair Good Fair Fair Fair Fair Question’ ble} Good 
DM iSastterss aicicos Medium | Good 2 Good Good Good Good € Poor 
WINS seers | Good New 3 = - Fair 3 Good Good 
WA Soe civas 2 Fair Fair Fair Fair = 2 4 % 
>. seers Good Good Good Good Good Good Good S 5 
».4 ERAS aaa Vaan eens G (3: Ge Sad CO CCea Ace PRE eRrn ied frit aul eornersons & mscrmsortse) srnerta snr tae thio cactiacc 
2.41 Reena aal Poor Frame Bad Dirty Fair Fair Bad Well Bad 
RVs omen sers | Fair Fair Fair Fair Good Good Good Good | Good 
DOYS Ne eee oe | Fair Good a cs Poor “ Question’ble) Good 
>. 8\') ame aeaene Good Good Good Good Good - Good = 
XOVILTS, 23 cctekte £ ¢ - $ s s # # bees 
MOVTIT oso ctess | i ¢ es Fair % ed ~ = | ¥ 
DG D RA ARA AAT ie Poor Fair Good Fair S e a e 
».©. Sa pen ns OO Te Ms Good Good s Good oF ba ig 2 
PRR eR ces seis Bad Bad Very bad | Very bad | Very bad | Bad Bad ae £ 
2.0.00 Gans ee Good Good Good Goo Good | Good Good Question’ble| “ 
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TABLE II. 
Churning Conditions. 
Cream. Churning. 
—- —|Temp. 
Sample. of 
R Pasteur- Kind of Amt. Time Water 
our ce ized. Starter. Starter. | Ripened. | Acidity.| Time. | Temp. 
4 gathered, 4 whole milk No None None lic secs ee eee 45 min.| 50°F | 52°F 
..| Combined......... y Natural 10% 7 hrs. 165910) | oO) Mins|) oa) OA 
.| $ gathered, 4 whole milk tS Hansen’s | 8% 4o8 EOS Yoie | RaOe we oe 56° 
Gathered 180° Commercial | 10% 244 160 Toi ila ee oN 52e 
es 175° rickson | 20% 24° 60% AQ ete: 52° 59° 
Yes Natural | 10% 
ms Saasls No None None 
e ae S; S P. D. & Co. | 10% : AS 
Whole milk .. oe , Douglas | 8% : | 55% : 
aicnee fe + P.D. & Co. | 12% Oe 53% E Girne GPA Wen oee 
‘ e Douglas 15% Asner 155%) (45) | BA el mmcnsers 
# é Natural | 10% ad poree en 1 hr. SY Aain berate 
bs ‘s G | 6% 18ie ie keatomes 40 min.| 52° 54° 
ei a Hansen 5% Iga [arses i! SO 58° p22 
4 gathered, $ whole milk! Yes None | None AON noe ctellnrencqereterers Anno 60° 56° 
ERT ee Wiholermualkis err. pete No None | None DAS oes eee ener ae OO cay | ereterete 


II. Creamery very small. 250 Ibs. of butter churned three times a week. 
Butter the size of wheat grains. Washed twice and worked twice in the 
churn. 

IV. Most of the cream separated from the whole milk. Butter grains 
the size of peas, washed once and then churned 2 to 3 minutes with churn 
filled 2-full of water. Worked twice. 

VI. With butter the size of wheat grains, the buttermilk was drained off, 
the butter washed once and then churned for 2-3 minutes in 2 of a churn 
full of fresh water. Worked three times. 

VIII. Butter the size of wheat grains, washed once and worked once. 

X. Cream o!d and overheated. Butter washed once and worked three 
times. 

XIV. Butter churned to size of walnuts, washed once and worked three 
times. 

Samples II, IV and VI were obtained from small creameries and it was 
not possible at the date of the visits to obtain seven tubs from the single 
churning. The deficiency was made up from butter churned just previously 
as indicated. Inasmuch as the general conditions were the same for all, 
the seven tubs were run as a single lot in each case. 

The history of shipping, storing and sampling is a very extensive one, 
since each tub has its own history different from all others. The principle 
of the experiment was to bring the tubs as soon as possible after churning 
to the storages and to the laboratory. The samples were bought in May 
and June, except the lots I, III, V, which were made and investigated in 
February. There was sometimes some delay in shipping or storing, es- 
pecially in the cold storage d, which was not at first prepared for our samples. 
In November, the tubs c and d were shipped to storage 6 and sampled and 
scored there. In the case of lot XVIII, four tubs only were secured and 
these were sampled after six and nine months. Samples XVIIIc and 
XVIIId were obtained from the tubs in the storage warehouses and brought 
at once to the laboratory where they were plated the next day. As the 
samples were kept cold, no great change could have taken place. In Feb- 
ruary all samples were taken to the station storage, which was cold enough 
at that time to keep the butter. 
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TABLE III. 
= History of the Butter Samples. 


Arrived Placed Removed 
Number. Churned. at Sampled. Scored. in from Sampled. 
Station. Storage. Storage. 
1 Hee: Teh laa tee Se ea 2-6-07 2-6-07 2-8-07 28-07 Hive ewioriotaive loot sen e eee 10-28-07 
2-3-08 
De prascielecsoue teloshos ¥ Sa leet ode lasouacan tert 2-12-07 2-7-08 11-4-07 
2-8-08 
INU Eee rea teee ae se tS 2-8-07 DEBHOT. |b Fehssitotanllclsnels es eae 10-28-07 
2-3-08 
Dis ois ato ttoes - Sab esieaceser oan SR eee a 2-12-07 2-7-08 11-4-07 
2-8-08 
Va rene SNe 2-7-07 2-7-07 2-8-07 D228 = O70 leacscorcsiom eters all erecrstorsiote sta 10-28-07 
2-4-08 
Sacer spec eeaners 4 Gt Renee acliccoe a amass 2-12-07 2-7-08 11-407 
2-8-08 
INST GEA arcs eae ‘Renovated. 10-29-07 
2-4-08 
Directeur ste aace. ma 11-5-07 
CRE contre ase : 11-19-07 
Un tem vesraene es 11-12-07 
: Feehan ke Cale ae ca 2-14-08 
Dieiniehsavcineaetos cots CG “ 
TD as cee Sie oatoere.e | 5-10-07 5-11-07 5-13-07 BaVE= OT ee ssa ee ate ral ercreretei steers sues 10-28-07 
2-3-08 
RiGee aa # 11-4-07 
is “ 11-18-07 
..'5-6 or 8-07 11-11-07 
“a “ 2-10-08 
“ “ 
5-11-07 10-29-07 
2-3-08 
Dituositeernavetne Z 11-5-07 
SE Sea DAC OnE fe 11-18-07 
Cee aictie ate ee = wp lll eae toes ute, lll nvorste ae enteretes 6-17-07 11-8-07 11-11-07 
(SS He a a < Stan Racor nat laoccacrmecice 5-14-07 2-7-08 2-11-08 
fate erent ae rca 5-9-07 Pelagia avetars ee all panabeigte’e eevee 6-10-07 2-6-08 bg 
(LE RS Bcc a a Sa ates ee tid estate eee 6-17-07 e £ 
VIIa teen eRe | 5-11-07 5-13-07 5-13-07 FEVASO TE Se Ase cveric eel men iaeee eect ae a 
4-08 
Sb Racinsaneaanee “a Boe ‘lid aauteeyer taal laatdamsteietoas Ba1A-O%G| ie yas cee se 11-5-07 
Cod sturinr chines i SDR a eecartie aeem ae" te eis eevee mee 6-10-07 11-15-07 11-18-07 
Cin. jooteacen nue 5-9-07 4 Mali ceoonnves ae bebe esi: 6-17-07 11-8-07 11-11-07 
GE stalate alies 5-11-07 URE ae ee hla atecaue eatee te 5-14-07 2-7-08 2-12-08 
SS cerh anette ane 5-9-07 Fwd et ats alace Ne ceaiale edesis shores anole 6-10-07 2-6-08 ee 
(DR RNR COSTA | 3 Hoh Ae EeE ten ccca Paproccera nnn 6-17-07 o S 
MAGN CoC Gor s Womens 5-20-07 5-22-07 5-22-07 Heo Be WA Gans eeaoreael Ise spine dacces 10-29-07 
2-4-08 
Dt risa rae ast s ae (8 |b tooo rand Beco oon’ sais G=10-07 ail See. sa 11-5-07 
Cine eee es | G a i sate hie Ns eee eee 6-10-07 | 11-15-07 11-18-07 
Qe. cent neater iz OE atels: otaesate alltore te Stoieehe meee 6-17-07 11-8-07 11-11-07 
(eee meecinpees | 4 Oe Bla ca «casts ous Secreta eles tere as 6-10-07 2-7-08 2-13-08 
1 ate ee - PES aA SON ER eiitee Scie lever A staceh 6-10-07 2-6-08 i 
Pee ee J bik ol In austiSm rine ol noticias seas 6-17-07 ss ne 
GEC Horan RG aes 5-17-07 5-18-07 5-20-07 B= 2320 10|| he Rank atarke si trae meer 1020-0 
5-08 
|b} sab Setcrocaoaoe * Gh MS Seo sea spone| We dapoognane PUAUT loo oe pnne soe 116-07 
ekg AGE ane “ cd adeeb 6-10-07 | 11-15-07 | 11-19-07 
adhe: aistuees “ Pappas PE eet a pee et ae 6-17-07-|  11-8-07 | 11-1227 
ee s ak FIG BSN sae tt 6-10-07 27-08 2-17-08 
Ree ka 2 SA ice of a Sern s eee : 2-6-08 2 
hone aot # ar | eae reece | he Ares Se BOG 6-17-07 - - 
2.0 it Gece sea Ree * 5-18-07 5-20-07 5-20-07 523-07 series Sons Ie nek alee ase 1 ul 
2-5-08 
(oak ee gae “ Sty lh Se Ei SMe Be NN eet state Ba1020 74] Sosteheeee = 11-6-07 
(heReren IDE ae g re Gerecee bere tsoan aso deaes S 11-15-07 11-19-07 
Geena atlas cs SED ING, Save reross late eel loreiecstnye eo beeratese 6-17-07 11-8-07 11-12-06 
Broke tere Aa = 7a 4 | Ponarapanon|Roonacnortec 6-10-07 2-7-08 2-17-08 
SaaS GBT AREAS ce Sal omoreabone:|\conseocncsoc a 2-6-08 es 
Dace a waa . CPT ae Se re hs SR ac 6-17-07 5 es 
AOE ae ee orale behest es. F 6-3-07 6-6-07 GETSOTA ti. fdas tea leer operate 1 
5-08 
Desit in Aaaen eek cll tee weRee os We GRE GEE EBA AGA ee coeHoOLAEst (Coy Gllaes santoesac 11-6-07 
Cian Hangar on||Gadseceenose Se ssl erence ahchprencs oan tote mice ee Te £ 11-15-07 11-19-07 
(ih Reearree saree tee OD eee OTT Nan rep al ateeteral| ate evats senor 6-17-07 11-8-07 11-12-07 
OP Shick ste crore rreeiel| rset wobirece Minar. e cyveorepere wall Asisincuseiaaae 6-10-07 2-7-08 2-19-08 
yA ork SN iene re ae 22 ee Oe 8 © vane lor ch severe rsralerats|| le statetere ioiste Gere ‘2 2-6-08 . 
Boe detonate ae |Meat eeweeees OP i linorceisishsint aeilltoa Rae ee 6-17-07 id ie 
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TABLE III.—Concuiupep. 
History of the Butter Samples. 
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Churned. 


Station. 


5-24-07 


Sampled. 


Scored. 


Placed 
in 
Storage. 


6-24-07 
6-17-07 


Removed 
from 
Storage. 


11-8-07 


11-15-07 
11-8-07 
2-7-08 
2-6-08 


Sampled. 


10-30-07 
2-5-08 
11-6-07 
11-20-07 
11-13-07 
2-20-08 


“ 


10-31-07 


10-31-07 
2-6-08 
11-7-07 


380 STATE BOARD OF AGRICULTURE. 


Little irregularities, delays in shipping and special details may be looked 
up in Table III. 

Lot IX was renovated butter, which was bought in May. We know 
nothing about the way it was manufactured. 

In the following discussions of experiments, lots I, III, V, and IX are 
always separated from the other 16 regular lots, because I, I1I and V were 
3 months older than the rest and were represented only in the b storage, 
and the renovated butter could not be compared with fresh butter. These 
four lots are also excluded from all averages. 

Storages.—Storage a was the Station fruit storage, which had an average 
temperature of about +5°C. The tubs Ia—-Vla were kept at +20° C. in one 
of the constant temperature rooms of the laboratory until after the No- 
vember examination, when they were brought to the station storage and 
kept there until February. 

Storage b was cooled by an ice and brine gravity system and was kept at 
about —7° C. (20° F.). Though not so well cooled as was the case with 
c, the butter room was clean and the management good. 

Storage c, the best, was a mechanical refrigerating plant which left little 
to be desired in the way of cleanliness and general management. The butter 
room was kept at a temperature of —10° C. 

Storage d was mechanically cooled and held at about —5° C. All sorts 
of produce were thrown into the rooms together and the cleanliness did 
not accord with accepted notions. In the February examination the storages 
b, c and d correspond to e, f, g. 

Dates of Scoring.—In November Mr. Foster scored the butter of series 
b on the 2d, series a on the 5th, series c and d on the 8th. Mr. Rabild scored 
all on the 26th. In February Mr. Foster’s scores were made on the 9th and 
Mr. Rabild’s on the 18th. 


THE BUTTER SCORES. 


Table IV gives a detailed summary of the scores of all samples of butter 
examined. As previously stated, each lot consisted of seven tubs, taken 
from a single churning, except as noted. Tub a of each lot was scored.im- 
mediately on its arrival at the station, as noted in Table III. Tubs b,candd 
were scored in the various cold storage warehouses in November, and the 
corresponding tubs e, / and g were scored in February. 

The fresh butter was scored by Mr. F. O. Foster, now Inspector, Michigan 
Dairy and Food Department, who also made the scores which appear first 
for the stored samples. All stored butter was again scored by Mr. Helmer 
Rabild, now expert in Dairying, Dairy Division, Bureau of Animal Industry, 
U. S. Department of Agriculture. 


COMPARISON OF THE TWO SCORINGS. 


That Mr. Foster’s experience up to this time had been almost exclusively 
with strictly fresh butter accounts in large measure for the unusually low 
scores which he gave to most butters which had off flavors. Considering 
the extreme difficulty of assigning a definite numerical value to each of the 
many off flavors which are found in stored butters, the relative scores check 
fairly wel'. 
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TABLE IV.—ContINnvueEp. 
The Butter Scores. 
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Flavor. 


| Rancid. 
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TABLE IV.—ConrtInvuen. 
The Butter Scores. 
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TABLE IV.—ConcLupEb. 
The Butter Scores. 


: Loose ‘, 
Flavor. Marcie! Salt. 
Number, 4 Fa lnees Notes. 
-| 3 g p|s | 3 s s|3 
3 ee SSR Ne Ay Ye i Sy a ep | tte) etal tell PBs 3 
reales PE) ost etal Wee | ie | seeleo[Sr Laon sot tes 3 
HAle(o|/selBl/pl/alel/Ssl/e/Ss\i/aele n 
OES aaaainds + + “Fe filitetacallcesioreltlevaseraveleteteie eo esscstrvelcucte etn: erstovarcteterslererane 85 
beairetaci: = talent Sead al bests -- | Insipid, poor grain.............. 85 
all igs seus iis Pmral Ti alll Screener er mtaeel faecal lees calf tara taul sae Grohe rsuauaetetebstctch ekalupersaee ctcheheberaretelemnas 87 
(ite pear OS leete Babe ele teal DTV: Ate sency onave o crorevetegtlesteane stetmchet tere 83 
nick | Seb ae + ches all aisbahelene Fees ol eh shen tat otoltc (ovaWetalscehste Retseonets 88 
(oi ee ee + -- + ce feel 0 ra i ee aT Ete RR 78 
aF St Bill INBRED SEPIA eRe Or Oe ccc: cok 89 
Ch Soapetenl boos teSaah ar alltel tc mere afocstell Dictate | tuiatavel|lloceucnell aene shovetavoteletarcielsselewsvelahacstsake iter eeanrete 79 
Beaton [tecton| [ravers alleys feveils waters B Narn | achss || sratote| erat ove Ihevosevohoavetatetehcnckstete te cel Ser acer otettatey statevepate 86 
eereeea tier 5 [rae at che et EN al «diva ace a lees eca hte erates Se sree eee nes eee 75 
-| Ft] + aleve Lede wecsl|eees|.oes| 2 | Sickening, yeasty, pasty. ...<....5- 84 
Baseare nie siiissvate Seselic =). fate SB Ae Geel ita | aeod acona surmon boner eeac boasbac eee (43) 
BS a6| amas eG (ise coal te Be ...-| + |....|...-| Moldy, yeasty, wavy, short grain...|86 
XOXO Rare eailie ss ee ae Se |e acl lO Weak bodys. cecacctncesectcemierie 87 
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A very marked instance of scores which are not all in agreement is shown 
in the case of lots I, III and V, all of which were made from the same lot of 
cream, I being churned sweet after pasteurizing, III, sweet without pasteur- 
izing, and V pasteurized and then ripened with a pure starter. In the first 
February score it will be noted that V was given a very low score as com- 
pared with I, while in the second score the numerical values are equal al- 
though the flavor of these two samples was very different, I being quite 
light and mild, while V was rather highin flavor. Inthe one case, V was scored 
down for this high flavor which to the second scorer did not seem objection- 
able, although admittedly present. These butters were more than a year 
old at this time. 


Score. if Ill V 
FOOS Teta wealthy WE ecpeat ice A rome aie? 4c 88 84 83 
EMail nli items: se ois sae Soe cee Oa aay 91 86 91 


In regard to the flavors which characterize the different butters the agree- 
ment is very much closer, although even here some surprising differences 
are noted. This is due, in part, no doubt, to the sequence in which the butter 
happened to come at the time of scoring; any particularly good or bad butter . 
influencing to some extent the score of the butter which immediately followed 
it. From our own experience and the contradictory evidence obtained at 
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other places where similar scores have been made the basis for judging be- 
tween various methods of manufacture, we feel that reliable inferences 
may~be drawn only where there is close agreement between the scores of at 
least three experienced scorers, and the number of samples scored is rela- 
tively large. 


EFFECT OF TEMPERATURE. 


With few exceptions all the samples of butter kept in the college storage 
where the temperature was above the freezing point—about 5° C.—had be- 
come entirely unfit for ordinary use before November. The best samples 
were scored as follows: 


Sample. November February 
PRONE ny ee enews se Me Listetih ta Ue ik eens 78 
OTN batere ode ccor eres Sey em Eerie wan OL a Seni Aine eae erent ee ie 78 
GNA tol As PR en A lh Roe Lc eR 8 alge See ce 78 
SC URN a naan bee MADER EAB AS Lee Pk BRAS) Etech te tae 76 
OCAVG A) atel ame Sealey ih aa eb en ease a gen ARO eg atte a are ey 88 
SES Vl Lis Lael eae ROM Ament Pann Hea ae ROOWID Ae ee  siant 78 78 
DCL aa 0 SAS: eels Steen ct ae le gap ck RIA SL SE Hr 77 
CGI Ree AR Ap nist Ay ea ray as Re EE ON Rt 8 eg i 79 83 


The butters were in most cases very rancid, but no other flavors were 
noted except that of moldiness. A number of these samples showed moldy 
in the trier and molds developed in considerable numbers on the plates, 
as seen in table VIII, lots II], XI, XIII, and XXI. 


EFFECT OF WATER CONTENT. 


The water content of all the samples included in the regular examination 
was very uniform and averaged about 13%, varying between 12% and 14.67%. 
Even though there had been a greater difference it would be obviously unfair 
to compare, with respect to any single factor, lots of butter which were made 
under such different conditions. The average scores of the eight samples 
with the higher and the eight samples with the lower water content were: 


Average 
Score water Fresh b c d r) f g 

content 
[a3 121s Sane Fe PARE RRR C Oe ROAD CSE oma Sas amoctoes 13.73% 91 85) 286) ease 84 83 85 
12.34% 92 85) 8, aes 84 84 85 
abil des tessyete'scicrearews <teie eee etches aisha ethers abate rop he Siete IB WAN lapisooaodae 909 90 89 88 88 88 
ID By YA Matas anetinss 90 90 88 8600 SOT weet 


EFFECT OF SALT. 


The salt content of the samples classed them all the way from very low 
to very high salted butters, varying between 1.06 and 3.78%. Here also 
we can show no difference in keeping quality due to this single factor. Di- 
viding the lots into three groups according to salt percentages, we get the 
following average scores: 
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Average 
Score salt Fresh b c d e f g 
content 
PROSLOT Sem sare cise le wicval tr cie a(efolsyn severe slelejats, se. 0 dieters sieve reyetateiers 20s 1.22% 91 86 88 83 83 84 83 
2.22% 92 83 87 82 82 82 86 
3.28% 90 87 89 83 86 84 86 
FRB UL cererctarerarencisre/ story storichatelelcaistatsic's’s(e sleiaye, c-s(s's sts isisieie's sie PP oll a eeSisacd 90 91 88 Siee Sia FSG 
DDD ill ccstesiaiere ces 89 90 89 86 87 87 
BOL Ul Remaneeooe 90 89 88 87 §688—s«88 


EFFECT OF STARTER. 


The use of a starter in preparing the cream for churning appears to have 
had a decided influence upon the scores, for, without a single exception, 
the average scores of the eight lots where a pure culture starter was not used 
are lower than the averages of the eight lots where a commercial pure culture 
starter was employed. It is, of course, true that at creameries where pure 
culture starters were used, other conditions also are likely to have been 
better. The average scores were: 


Score Method Fresh b c d e f g 
OB LON Speyst ote tatar as ctevorerarste-cicici nesses state: afetoloraterelofere sloyersie/s's Without starter 90 . 84 87 82 83 82 84 
92 86 88 83 85 85 86 


With starter.... 


ADI Meee aye, ttas craic siarsiarsic sispalvias sist, qoveweieis esters save. of Without starter |.......... BO BD SS 86 86 886 
With starter....}.......... Oly 90k 89 87 = 88—ts«88 


GATHERED VS. WHOLE MILK CREAM. 


As between gathered cream and cream separated from whole milk, our 
scores are decidedly contradictory. There were five lots made from gathered 
cream, and six lots from whole milk cream, the average scores of which fol- 
low. In this case the scorers failed to agree. 


Score Method Fresh b c d e f g 
OSLO hve chs tei telus hee aetos inne ala ueloeiiosid veer Gathered cream 91 87 89 82 85 82 86 
Whole milk..... 92 BBL etsyi SSR 84. 851) 385; 

| 
TE NOs] Co et tee Ont As aie Par ean 0 8 rr Gathered cream |.......... SS RS eS 86 88 87 
SWihtole® milks al) treterereteters cle Ol 91s 789 Sin mS iu Sc 


HIGH ACID BUTTER. 


The average score of the samples with high acidity (II, XI, XIII and XXI) 
is below the total average. These came from creameries where the condi- 
tions were bad. Number II had old buildings and apparatus and question- 
able water supply; at XI construction operations were in progress; XIII 
had dirty rooms and bad management, and at XXI all conditions were bad 
(See Tables II and VI). 
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Score ‘Group Fresh b c d e f g 
Ieee aes sSnomoe tad be oomerecoacustenasasast High acid.... 90 8 88 8 825 7 Ommarss 
Total average 91 85 88 83 84 838 8) 

a AES EE a EI SE 
ReaD dso ca cioracaiis sicistets otsie.clsloistalata ose bral ticrscie wietois igheacidenes|seceieeeeeer SS ee St ao 86 86 86 
Total average |.........20. 90 90 89 CVaemmmusYicu etl 


CHEMICAL ANALYSIS. 
LIMITS OF ANALYTICAL ERROR. 


In the accepted chemical determinations (Table V) there was never a 
discrepancy greater than .04 of one per cent between duplicate results for 
water and salt, i. e., the average was within .02 of one per cent of the highest 
and lowest results obtained. The results for curd and sugar, and, therefore, 
also for total fat, varied as much as .2 of one per cent. The acid determina- 
tions usually checked exactly, but occasionally varied as much as 0.2 ce. 
of N/; acid per 100 grams of butter. 


TABLE V. 
‘Results of Chemical Analyses. 


6-28-07 | 13.78% | 82.90% 
6-28-07 | 12.48% | 84.86% 
6-28-07 | 13.08% | 83.42% 
6-27-07 | 12.48% | 84.85% 
6-26-07 | 13.70% | 82.67% 
6-20-07 | 13.41% | 3.69% 
6-21-07 | 13.23% | 81.95% 
6-21-07 | 13.37% | 34.14% 
6-22-07 | 12.07% | 82.98% 
6-26-07 | 12.65% | 85.30% 
6-22-07 | 12.60% | 84.21% 
6-26-07 | 13.81% | 83.88% 
6-22-07 | 13.85% | 82.62 

Tree id 18.10% | 83.65% 


Date Curd and 
Sample Finished | Water Fat Salt Sugar 

he SER EUR ee ln Oe a Rare Safi te RR 7-1-07 | 10.72% | 86.00% % 86% 
TTC oe ae ai ae eR EMT SE ES hee Caen a 71-07 | 13.19% | 82.20% %| 1.35% 
yey ENE apa ay lage aie: nes Ot re ces 1] 74207 | 197599% | 83.42% %| 1.02% 
TRANNY Ea eer is Oa ARE ees mace Ue oon 6-28-07 | 14.32% | 81.93% %\ 1.30% 
THOMAS Rae ae OLR L e ii ews AEA. apets 7-1-07 | 12.13% | 95.99% % 82% 
IRE ores ee Reine Para ne ee hoe St LT] 6-99-07 | 14.67% | 81.18% 99% 
ee a aig OL sagt RRR SUN a Oa a 6-29-07 | 12.36% | 83.70% % 99% 
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The water content of the different samples was nearly the same, the greatest 
variations being between 12.07% and 14.67%. The salt content varied 
more, between 1.06 and 3.78%. 

Analyses of samples taken from three tubs of the same lot gave the fol- 
lowing results: 
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Curd and 
Sample Acidity Water Fat Salt Sugar 
Walia. sigssy tae 2.4 12.36 83.70 2.95 .99 
VRE E 2 ce ees 2.3 12.26 83.74 3.03 .96 
Wi Chemie tare coke 2.4 L278 84.21 2.98 1.03 


In the November and February examinations it was not considered neces- 
sary to determine again the amounts of water, curd and salt in the butter, 
since, under the conditions there was no possibility of their having ma- 
terially changed in amount. Although the protein substances had prob- 
ably altered, having been split into soluble products, the analytical dif- 
ficulties are so great and the errors so large that little would have been 
gained in the running of complete analyses. 


FREE ACIDS. 


The fat was decomposed in all samples of the a storage; the increase of 
free acids is very smal] in the samples VIIIa, and a,, X1Va, and a;, and 
XXa, and a;. The samples kept in the colder storages gave different re- 
sults. The renovated butter, 1X, and four of the 16 regular samples, namely 
II, XI, XIII and XXI, had a distinct increase of free acids; these samples 
had also very poor creamery conditions, they scored low, and contained 
plenty of Oidium lactis. The other 12 regular samples had either a slight 
increase or decrease of acidity; in the average the increase is a little larger, 
showing a very slight decomposition of fat. Only two tubs out of 72 have 


TABLE VI. 
Results of Acid Determinations cc of N/1 acid per 100 grams of Butter. 


Fresh November February 
Sample Re 
a ao b c d a3 e f g 

SHO CaH OD RRL eer DERE o nC tener (5.3)* 7.9 Sette leaves vellonatansale eo 3.3 | sodas esl enna aa 

MDS Scrach race ye serene shale ies (10.4) | 18.1 DEQ lout nonocetes 19.2 5): 6)-.). ervatineta | eects 

Bes Prsierate Cis lokae kate oteiie: hoialeiors ares Srarsrels (6.6) 7.8 Migs A ltaaaisrtn tell eroyoto cto ala Oe A il Wena occa Sens 
1D: Gan cage HREOC DUD Ran C Oe aaa EEE (5.9) 7.3 5.9 6.1 6.5 8.4 6.8 6.6 6.1 
MSs crcrarsete rece leeeaoraioes srohoareteeocleveedea (2.5) 8.7 2:3 2.7 3.8 aly 3.0 3.7 3.6 
1 Gone atcoe GERTERnS Camere Saree Shr 4.5 22) 2.3 2.3 5.9 2.4 2.4 2.4 
INET octave toptelstrsion aise Gs Ging ea 2.4) 5.1 Jal 2.2 22, 6.7 2.2 2.0 23 
VAR rors crcocct clon eence actsioae See 2.5 2a 2.2 2.2 2.6 2:2 93) ee 
Daca See rare erento no ee aloceres (2.1 ii 2.1 ont QA 3.6 2.2 2.2 223 
PRE Trl. Bar Ment rreyaric ava steieys (3.1) Woh 4.9 4.5 4.8 8.6 5.6 4.8 5.7 
END ctatszonmiccacs eoenawn orsaieases 2.8 6.7 3.1 Sel ool 7.8 3.8 3.2 3.4 
>. CIS doen COCR etT MeO R ane E nia 2.0 22, 1.9 1.9 1.9 ET) 2.0 1.9 2.0 
EX ys Someta coReorer oe eee 1.9 2.8 1.9 1.8 1.9 2.9 2.0 1.9 2.0 
PROVIDE stirciaintascccrccorste arose ea Saeed ooo 2.2 3.1 al ant O} 83 3.4 2.3 22 2.3 
2 O00 eB ae Une E percr Seer en 1.8 3.3 1.9 1.8 2.0 3.1 el 1.9 2.0 
RVD AR ee, ns civ erne at rine 2.1 3.2 aes 2.2 2:3 3:5, 2.4 2.3 233 
SRSTEROM on craic reer erie ee eae 1n5 4.1 1.6 1.6 1.6 3.9 1.6 1.6 1.8 
PRONG Man cic ania Teale elles ORM 9/ 223 15 185 125 2.5 1.6 1.6 ET, 
ROK Tans S tonstalare Sameera: 2.6 7.2 3.4 3.0 3.2 8.9 4.4 3.3 4.1 
PREC ga ohana ectisttolcton eset ete ee pei 2.9 2.1 ral 2.0 3.0 pail 2p 2.1 


*Nos. I-XI not strictly fresh when first tested. 


an increase of .3°, the rest being lower. This may be within the probable 
error. That acidity and score are not always related to each other, is plainly 
demonstrated by the samples I and V, which, after 12 months of storage, 
had still the score 91, though they had an acidity of 3.3 and 4.6. 
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The samples I—XI could not be tested when perfectly fresh and therefore 
their acidity is sometimes higher than that of the cold storage samples. 


VOLATILE ACIDS AND ESTERS. 


The results of the determination of volatile acids and esters in series a 
are given in Table VII, which shows no apparent relation between the total 
amount of free acid and the amount of volatile free acid. This may be due 
to the great liability to error in the determination of the free volatile acids 
together with the very small amount of total free acid. Esters were found 
only in sample III. The butters of the other series, showing no marked 
‘nerease in acidity, were not investigated for volatile acids and esters. 


TABLE VII. 
Volatile Acids and Esters cc N/1 NaOH per 100 grams of Butter. 
Fresh November 
aaa Total | Total | Volatil 
0 0 olatue 

Acid Acid Acids | Esters 

teens Ser ee SED Se wedi oF AT 2 oe EES (5.3)*| 79 | 1.2 0 
[TPS ae eee sos de ZS, crete oh lrareee atom sieeateror terete wate, ale woe ictelo rele wis etait eeNo ars (10.4) 18.1 3.3 1.2 
\is SoS SOP Oe SOON OBB OOBOR SOO SO Otte eRe renee EIA Tt ee a eer a, (6.6) 7.8 Ue 0 
1 DS CB GRD GOGO DO ES GBD OS c pon OAIOI AGE CHRO raen ic eC reC onto. (5.9) deo 0.5 0 
NNAT ERs et sv ete re rcrote (aeons oo o\ Tava lore ave vavehelaler clevacoxe cole aiwiereiete ewe iBistete te Giats wate relevavsiore sieie oy 8.7 1.4 0 
TI seen SUBS SA aE a ee se Re es ete aa 2 SU 2.4) 4.5 1.2 0 
VLG Sia Saree eee NR eer eeiaeL) SARTO RE: Ua seria it UPS (2.4) 5.1 0.7 0 
VAD ec Pe aah cares ckas ate so savavace lates alciarea:av aie alccaversictainre aloha siecle Bek Sain siete aus nmeietoe (2.3) 225 0.5 0 
OSS CeO ROR SOD ETO REET DIT EU ERC as NE ean Hi ees RI aera aa (2.1) etl ital 0 
PRU pee SIE SU ne TOD BN iis ee GTS cc eM Tae te We RRA ae (3.1) atl atl 0 
STI E53, Gevaghh CR ie EO OM RR Se PMs el MRE Se NE TE at 2.8 6.7 1.7 0 
SINT sr Sse BR RE es aaa TE Mt ae de es ae Cg 2.0 2.2 12 0 
NAL SMa a oS SRS a a MA ean nn Se nT EDR MRR tn rr 1.9 2.8 0.5 - 0 
BROW Lei eee eraser otese iTS iese AIO TosaIn Shae Tete IIE Aeris arog orn teharinarereaene 2.2 Sail 0.6 0 
LOVE SASS es aha tea eel Oe So Men Siem Ae Tae MORSE NIA 1.8 3.3 1.5 0 
SAND asc oe See ae ees AIR SE Se SUN LEAN uta Se WEAR eS 21 3.2 1.4 0 
SOK doe ay on ASE aS Be See PETE on UI EDEL NERC SAE SAN: Trueniond 1.5 4.1 1.0 0 
SORas yA ABR Get aie Se ae RAE Pe aetna eee Ae Be 7 2.3 0.8 0 
ERERGT ete Mirae cal Poveyore estate tra os hare aria POA nln ore a he RTs tela te COM ale alee Stared Meets 2.6 acd, 0.9 0 
SNORT M ieee Mey, EG A mR eRe Oi Te A! eo a ae oH 2.9 1.0 0 


*Nos. I-XI not strictly fresh when first tested. 
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MICRO-ORGANISMS. 


Table VIII gives the counts and species of micro-organisms found in 
butter. Column a is the fresh butter; columns a,, b, c, and d, the four 
different cold storages in November, and columns a,, e, /, and g, the same 
storages in February. The numbers are average numbers from the three 
different dilutions (see p. 10). In some cases the numbers in the different 
dilutions were so contradictory that the organisms may not have belonged 
to the original butter sample, being merely contaminations. In these cases 
we did not give the number but simply stated their presence by a (—) sign. 


THE BACTERIA. 


All micro-organisms in our work were isolated in the same way. The 
agar plates were first counted and then the different colonies were isolated 
into broth; from this, gelatin plates were made as soon as the broth culture 
was grown, usually after 1 or 2 days. From this gelatin plate the descrip- 
tion of the gelatin colonies was taken, and the micro-organisms. isolated on 
slant agar. The two days old agar streak was used for the morphology. 
From this culture transfers were made into gelatin, broth and litmus milk; 
most cultures were grown in litmus milk at 20 and 37°. Some were also 
transferred on potatoes. The broth culture was used for the inoculation 
of the fermentation tubes containing dextrose, lactose and saccharose in 
sugar-free broth. 

After we were through with all examinations we tried to identify the bac- 
teria as far as possible. We separated them first according to their mor 
phology into Cocci, Bacteria (non-motiie rods), Bacilli (motile rods), Strep- 
tothriz (this may belong to some other group; we cou.d not find a suitable 
description and classification of this type of micro-organism, and therefore 
we used the same name that was used by Reinmann and Jensen), Yeasts 
(all of them non-spore-producing), and Molds. The groups of bacteria 
were subdivided into liquefying and non-liquefying, and acid and non-acid 
in dextrose broth; this classification according to the physiological properties 
seeming very valuable to us, since the physiological actions, only, have an 
influence upon the ‘decomposition of butter. Esten, in his latest publica- 
tion, ‘Sources of Bacteria in Milk,” uses a similar classification. 

When we came to the identification of the bacteria, we found that the 
descriptions of bacteria in Migula’s System der Bacterien and in Chester’s 
Manual of Determinative Bacteriology were so incomplete and paid so little 
attention to the physiological changes that we did not dare to use these 
names for our bacteria. Thus the “Classification of Dairy Bacteria,” by 
Conn, Esten and Stocking was the only classification that enabied us to 
identify the greater part of our organisms. This work refers only to bac- 
teria which are found in milk and milk products, and its use therefore is 
limited, but the method of description makes it really possible to compare 
and identify bacteria, whereas in using the other works with their scanty 
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TABLE VIII. 


Kind and number of organisms in all butter samples. 


Lot I 
ay ag bo | a3 bs 
PACER SACHS + ACIOT oe orci cetefe <tc oreiersia sais Giezatoerelel aris iae 1,200,000 0 | 144,000 0 82,000 
Micrococcus NS CEEISS ee UBS ctayacareyess oo: are chs SPS Taio eT ees read Cae TERT Hoag | (Shstes aneyechcne Tall abeteke stays ters [ sceVatmracnccleets 1,200 


: ILE a RAS eee SAR Sey id ig eee 
f ig Cah ge er Oe este es NR ee SE SS a 
Y LE GHEETE LeTehinl dpa pennies CARNES 2o 8 ner Rng Menon Gon nae tome Goon al maar sno mqa|boausadeoos 1,500 
- Geol! Urlirle thy] Beg OY and qe SPC a ERIS BRC el loeicicte DOD OS 1 (1) Reena In eoracer tal Shotts coose 
BS ROU IMAIEZ CET Me sata vay, yav- folate ore atarateiavevarctaeatow acs sisiolaistaisterme-o a TAU] ere tg AGE InGro sees (anmeorscnal oncoShod o 
G 1D 1D Basser See Sees aah as rs SFE Stee eit ane ay ras Aries CRON ON esaoneetel nee ona lamar mens olbonca sue 
AWOFESCENS! LiCUCLACIETIB) a). ase srciarete sv oretecersuctarcraes w stovaxt 1 US 0a ee eee lsrenecamcciicernoras na fecsncgca nc s 
Raniah aaleryving yeasts «ceciocris asians wiothiotecle es ies ane sees (oe RANA einorsrs LomemaLceas| lonoctiaaucas 
Hmaubirer tar veastuems seetouu sieiarotes calcein steisrclegpajsiseael Sar UA os aoseaeac GOO sl cry cncomiesets 1,500 
PROUT ERS mA etel seve sec iateo earbletans coe Pinel Siokaia sl aeGua sso einvslate pu] More mantener L200 seek ecmaliee set sae rere 
LETRAS! SiCCENG Tea pat ee arc ree RN ag ote Oe ata nal GPE ena (—) PLIES ertanon looses soo 
CTF ITT RObIS | eorey sts clases sekorete alorehavarene vere hata vejstare Wake eeicomisie BOOS ERs ate MOOS Haas Koeeleal i eee pee 
Pentre lyumae pep cn ese aieiaeserctstote erates e atecoin ec aleve stens vedas 22a lactone aoa aleteheveie rs 700 (CS ieaceneens locas sea5 
PASS EMOUUS iO LAUICUB sores a aietccrcieterte rere aeviera le eee iets lnc ero eneses oehcretlllvomere a nenetna eters DP OOOE | gic cgrene reall icsoerataysrevotorell te cise Porerore 
tae | 
Lot III 3 
ay a2 be a3 bs 
PBACLELIUMUMACHIS HACIA Ireracra aise iats oes ors tete icleveeferesaietetore eicievere wef 24,650,000 Oy 5200 % 000i Secret 42,000 
Micra COCCUS IACHISHAUITEUBSIeR Stee tee racist cic Samiti neice rll Sera erae ae Ba Pasi ae EE(TON iaaeceaaace fstiasaosoon 
FUEMVALIAUS: ese ccicme tise etn ok aceite 305000) oer abe ealeeccnene etl eseatos 2,800 
e See AVATIANIS AO) =n cmetoae eis eka Tale eco eeteye AQOO it) fercestenere eee eevee lelerecleasl| eveieceisxet stetene | roses raietets 
SAC UOLIU PLAC HIS a COMM saci asparetete cveserer cratelevora vere tctarotevstarstohetereceut|erscstsletavorellctetel| starereretessVorata 1,000 100 3,500 
f. 2 Gi Rasen RSE BI SR OSOO TS om RacuD Deer be: cee ace ba aso aasenac 65,000 :\\s5. tise woos 
< Ga ISNT ee eee ee Ahn tara eee Mi aeeo il owen Beall Prem Oe oe TENT Seaetemronlsae aos sersleeeeeeeee 
BaciUB Aen Keri sez.cis,ajoterotein coon ecietio relat eae ee Hone Ge mtee 35 COUT Eerediaante | macuaucmncl|lsoodoodans lodookedaac 
. TWIT VAS 92s atc arse es evecare URIS tie be ATS Tore la ciclo Ul aie tees SER Porererecio tates 27, 000),|\ jaan eaecrsl eereeteeeete 
ee TTBS apat acon aero oO ORR Oe ee eee LOOM ease ce ane shlsscoctll ste sieeve al Coat 
. lachispRobertiincn cca ace eons GBs OOO eerste steel | crete ctetebesete | tereeets1 teferetorel| mretateters tetete 
i Ge BMCETIUIS oe aie eR Sy I cient em chs ote sess, cpetaretemetel| ees ete ane oes 1000 "ls: cotincees| noeeoeceee 
=! Auorescens liquefaciensan..- cae eee eee neem ee RUAUUD Sees oneocollenccaporoadonoocdansoallimmcoshod: 
\SUP}ON WO) A Virb eh Rae NE ape ee ol Rn ae ee Pace te oe laa OO 400 COON ire eyetose setae 600 
“SEEPE NL Traeayig ENGNG 3: | ray Sn Pe I eRe ae ee RRA oe, | PA eC ta (SWilgesassoacalsaasustecs 100 
Widiomplactisy <2 o Wer casdneatgasangen saeeae ceiescweles (E>): Bapoadesenl eecontendd|sncaqce Yocilacagece¢ 2c 
Heemiciliumep la curni. cei a. sare tocicton wnrcinneetchvere oe SSR eal air aeresins (Gay) athe asacalPcunaseaos lassoncosso 
PAS BONG US LAU CLS ore iis Siclatcrarcatrcelstorehe ercoate ewweake Meatonaca a eee | eee ee erertans (Co dl Mo aanindta| [oacmacita a0) aoviqaooson 
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TABLE VIII.—Continued. 


Lot V 


By 


Bacteriumulactissacidivet ceric sists stertelsreisisis «iciavelsis @ sleie/olejeceiatele staletealals eors 3,200,000 


Micrococcus lactis albidus:.. 7.2.) 0s eecee ese esse cere cmsierececieteres 
S Poe VAPLATISN Ooty eme sco rat oiai scie Gcctetole savas eaves ale cloralevarelabeiersyets 


“ 
“ “ 


pacilluselactislci treissecrsiarpeelercietet-ta kere atc efeielclerebe =yesiateraba'«/sfertGelaiate!sjolntsieie’« 


“ 


StrepLOULIrLK sr crcteveiciryaschateretthalete avetstelels mele Srasioxne aravale ois Sisleinie tie eather eohite 
Smialltirrecularsyeast:seveurtaassccsnon eens oa aes Rea ei elolotve choc: 
OsCniis by ol eet MGM AAN ALE coed Gon EOOe CRE CO bln cer oiaccrEa cee 


enrol livamy pve cum ers tese a aetceeke crcievena te erence el okarevare sichel etalare wielonevererstetslasatore 
ANG iyaipal lini ESiGiT anne S See Ob EAAGOB UK caCORE PAcCIOOC DA eOO ACSC OUDEGe 


600,000 
200 


ag 


be ag 


ay ao b c 


Bacterium lactis acidi............. T=S00F 000 |chcecnes 480,000) 460,000 


Galactococcustversicolonte clr aetotvelllsacontecstorerstell ere lene ratoxel | erale terete lefevavacecstcts 
Microecoccusilactisivarianssc.. = oc sec cities erie|| ects oe ere 2,000 
S e ears OS. a AOU U  aeesoeasal loc vecann aopsobes 

“s Se abiduBes, is aetereers TODO | ets, crerezaclerentets Acree sieves 
Bactermumylackis (Connites share stereos cell sloieacers leer cele 1,000 
= luteum Ate sree tee hy OOO lbencteses|| > ateerce a: 10,000 


Bimeptothrixcasicrstetce ss sees raat 20,000} 10,000) 1,000)........ 


Rapidly liquefying yeast.......... Bs000|Sa..4--- gs00| 5,000 
Small irregular yeast.............. 1d 000 Wee 60,000} 16,000 
Roun de yeasts ctens occas deel er tasers BOS000 Pee aceasta ecteetce 
WIN TOSEY AES lee oots acces BORE | topes Et tel Bose Sal la noelanl Eanes 
Pinksveastecc ee cance aaa ee OOO tee eee IECNO RBS b onan 


@idiumplactisssseepnas sac sntes ae (—)} 10,000 1,000 1,000 
Penicillium glaucum.............. (>) eoneeeea lecotcara tech aeee 


Aspergillus glaucus............... (=) 


380,000 


50 


a3 


300 200 
100,000} 27,000 


393 


seen 


seer eee 


see ewes 
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TABLE VIII.—Continued. 
Lot II 


ay ao b ¢ d ag e f g 
Bacterium lactis acidi......... 26,000,000 0 750,000) 390,000; 750,000 8,500) 300,000) 415,000) 650,000 
Streptococcus lactis acidi I v..B.).......0:2|c.csscss|seceserese 
(eal acLOCOCeUIS sVETSICOLOEY x.jo cfera| rele eis ja'eds colle spe mierevevel lexetieiveuerorels 
Micrococcus lactis varians .....).......-..|..«s.0- 4,000) 
¢ VAL! ESOOO| aaa. Jlasdooasebe 
e OOS SG Aaa iaseaereeta | Gana teca emer enen 
Bacterium lactis citreum II.... DHROOO|eraccstoaltesticcs ces 7,000 
= AR Se Grinetioncs Acad oo potal (code sean) (Sis seas 21,000 
Bacillus fluor. non-liquef...... AB OOO! Bisiccecleeaasscnes 100 
tog Dio hl DASE S Sears INA er codacal laneeaccora tonprane 
* lactis cochleatus...... TOO Hactrccienial is saccarescl|sesteneisls 
s SNR IN V.COWGES c\-0,5 <)o-s liatais.catersle'sie TOO | cwgaeeen||as cess 
SRAM. eS ayadaoooosED Sud |Sooubnobop|>odnen ool seudodcone 100 
Rispidlyaliquefyaine syeasbiery.i|)-\erere/e1< 0101 01s\||</oicjaioretels'|{« aieleleiv=iete)s 35,000 
Sita Girrerilanwyvessbacervr rac |ieerres teats 10,000 18,000; 88,000 
Maltose fermenting yeast......|.......... OOO eisactanasenlloe aremee 
OlGiiin Teun he At sedHadadned lseedacooos Ioabeonae OO |eeretescers 
Pemici umes ype Poepo terete ote aera vacate elite (SS) la ea alla 
Aspergillus glaucus........... (—) G@) 200 s.2 se 
Lot IV 
ay ap b c d ag e f g 
Bacterium lactis acidi......... 3,140,000 0 | 1,400,000) 776,000; 1,300,000 0 | 655,000) 540,000) 751,000 
METCrOGOCCLISIIAV ENA cache clay ser cfo,.||(ccnters ovaloyas ers |l ie es aleretavell elerescctetsyoiasel esheets nee 2,000 
“ lactis varians..... AQVOOO ereiats coco lere ererereare 2-000 |e; -eerersteroe 
£ - “ var. O DN) Resegueellocdscacacd seoneeee doouoodods 
& Post litpiisesod lacetocb ote opOuOSS CHIN Se agaealaaeeboacce 
~ Peal UB SAy kell, cisierasioMusetel Seeing es 000 | ereeeetente 2,000 
Bacterium lactis citreum IT.... LOR MOO hes artsl eraetacteeseall eee Se AGHA: anaed la daodds|Srunnacd |sousesecllocccoars 
‘ GR (Oihiitibeetttce|adakic ouivs| louasioeau foodat aaace laso Sep aa [sooadurdan| aasooundllaadacaod 300 200 
2 ch 1biiiylreoadgor POU |lapereic eters le eertacton mal lensthaereoe (SS) lGRoeease [Gancaoon (soogaccs laucooucs 
Bacillus lactis Harrisonii.......].........- G)leeensecns (Sigacsppondd lsscoeonsllssoccds|oosadua|leshossec 
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TABLE VIII.—Continued. 
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TABLE VIII.—Continued. 
Lot X 

ay ao b c d 
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TABLE VIII—Continued. 
Lot XVI 
ay a2 b c d ag e f 
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TABLE VIII.—Continued. 
Lot XXI 
ay ap b c d a3 e f 
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descriptions one is never certain that two bacteria are alike, or, on the other 
hand, one may have a choice between two, three or perhaps four really 
identical germs which have been given different names. The classification 
of Conn, Esten and Stocking may have its mistakes—and probably there 
are some mistakes in the grouping of the different varieties—but it is a book 
that can easily be used by every bacteriologist. It is possible that the names 
which we gave to our bacteria are not always the right names; and we may 
have grouped together different bacteria under the same name, but the error 
will not be very large, since their most prominent characteristics, morpho- 
logical as well as physiological, are alike. 

The species that we have found most frequently in our butter is the Micro- 
coccus lactis varians, a somewhat indefinite group of Cocci with varying 
qualities; they are slowly liquefying yellow cocci, producing acid in dex- 
trose, lactose and sometimes in saccharose. The acid production varies as 
well as the liquefaction, and often, though not always, the very slowly 
liquefying varieties give a more pronounced acidity than the more rapid 
liquefiers. Staph. pyog. aureus belongs to this species. There is no dis- 
tinct line between these and the non-liquefying Micrococcus lactis aureus, 
because some liquefy in 5 days, some in 10, some begin after 30 days, and 
some which liquefied very slowly the first time, when transferred again, 
began to liquefy after a few days. The color varies in the same way. We 
often found in fresh butter an orange variety, slowly liquefying and produc- 
ing acid in all three sugars, and called this Micrococcus lactis varians O. 
(orange). The M. 1. varians is often found in the udder of the cow, and 
therefore we understand its frequency in butter. The M. l. aureus is per- 
fectly described by calling it the non-liquefying variety of M. l. varians. 
The M. 1. albidus is characterized in the same way as a white variety of M. 1. 
varians. Conn, Esten and Stocking suppose that these three organisms 
all belong to the same species. This agrees with the observation that very 
often the one type disappears as soon as the other appears, e. g., lV, XX, XXI. 
The other Cocci are all found in very small numbers and so seldom that it 
is not worth while giving their description. They may be looked up in 
the original. Those which are not named are briefly described on page 38. 

The genus Bacterium is not at all so frequent but there are more 
different species and many of them could not be named at all. These are 
described on page 38. The most frequent is Bacteriwm lactis Conni, a non- 
liquefying, non-acid rod which makes milk alkaline without any digestion. 
Conn, Stocking and Esten say that they found this bacterium frequently 
in New York milk, and in the Camembert cheese. 

Bacterium lactis lobatum is a slowly liquefying orange bacterium, pro- 
ducing acid in dextrose, lactose and saccharose and digesting the milk with 
acid reaction to a pasty liquid. Bacteriwm lactis album is a slow liquefier, 
not acid, curdling and digesting milk with slightly alkaline reaction. Bac- 
terrum lactis Gorinii is a liquefying bacterium, producing acid in dextrose 
and saccharose, but not in lactose. Milk is made alkaline and completely 
digested. 

The motile bacteria occur in still smaller numbers. Only Bacillus lactis 
cochleatus and Bacillus lactis Pruchii are found several times. The first 
liquefies slowly, makes dextrose and saccharose, but not lactose, acid. Milk 
is usually curdled and peptonized with alkaline reaction. Bacillus lactis 
Pruchiwi produces acid in dextrose only, liquefies rapidly, curdles and digests 
milk to a yellowish paste. 
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TABLE IX. 


Acidity. Pigment. Litmus Milk. 


Description of all Bacteria 
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THE YEASTS. 


For the classification of yeasts we did not find any convenient system 
and therefore made the groups according to morphology and physiology 
without naming them. 

In isolating the yeasts from the original agar plates we made the distinction 
between the following four groups: 

1. Round, smooth, glistening (surface colonies). 

2. Small, star-shaped (below surface). 

‘3. Large, dull, convex. 

4. Pink. 

From the agar plates the yeasts were isolated into broth, and after 1 or 
2 days, plated in ordinary gelatin. The forms of the gelatin colonies of the 
first two groups were so different that it seemed at first possible to classify 
the yeasts according to the shape of the colonies. We could distinguish 
the perfectly round type, the irregular type with granulated edges, and two 
branching types, one with filamentous branches and another with thick, 
finger-shaped branches. But these types were not strictly limited, some 
of the yeast colonies were links between different types, and a few others 
gave two different types of colonies on the same gelatin plate. 

We had more success with the morphology of the yeasts determined from 
the slant lactose agar cultures. It was possible to recognize a type of a 
small, irregular elliptic or oval yeast, and to place about 100 of the cultures 
in this one group. There were slight differences between some cultures, 
but in general there was enough similarity to allow of this. This group is 
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called the small irregular yeast. Besides this type, there was another more 
distinct kind of yeast with perfectly round cells, all of which seemed to be- 
long to the same species. 

The large, dull, convex yeasts were all rapid liquefiers, and the morphology 
was very much the same in all cultures. The pink yeasts did not show re- 
markable differences. They were always found in such small numbers 
that we did not pay very much attention to them, since they were either 
contaminations of the plates, or of the butter, and certainly had nothing to 
do with the keeping quality of the butter. 

After we had grouped the yeasts as far as possible in the above-mentioned 
types, there were more than forty cultures left; these were transferred in 
wort and some of them caused a fermentation of maltose, the rest were trans- 
ferred onto wort gelatin, ordinary gelatin, and finally on slant agar and 
most of them could now be identified as small irregular yeasts. Only a very 
few were left as different from all previously described forms. 

The large, dull, convex yeast colonies on the original agar plates all belonged 
to the same kind of yeast, but the round, smooth, glistening, and the small, 
star-shaped colonies belong to three different groups, the small irregular, the 
perfectly round, and the maltose fermenting yeasts. For this reason, the 
counts of these types are certainly not exact, because in many cases two 
different kinds are counted as only one species, e. g., Xa, XVla;, XXIIa,, az, 
but since it was impossible to see any difference in the form of agar colonies 
we must be satisfied with these results of probability. 

All of our yeasts were non-spore-producers. They certainly do not be- 
long to the genus Saccharomyces. We classify the yeasts as follows: 


White Yeasts.—Liquefying. 

Rapidly liquefying. 

Slowly liquefying. 
Pure white. 
Cream white. 

Non-liquefying. 
Small irregular. 
Perfectly round. 


Maltose fermenting. 
Pink Yeasts. ; 


The rapidly liquefying yeast is a scum yeast with large cells, Usually 
the larger ones are elliptic, 4 x 64, 5 x 6”, sometimes to 6 x 10; the smaller 
are round and 3 x 3n to 4 x 44. The agar streak culture is dull. After 
3 weeks crystals appear in the nutrient agar and lactose agar. The agar 
turns light brown. The gelatin is rapidly liquefied. After one day the 
liquefaction is usually saccate and later becomes stratiform. Milk is curded 
after 2 or 3 days and rapidly digested at neutral reaction. On other liquid 
media, as broth, wort and so on,-a dry scum is formed, the liquid is turbid 
and there is much sediment. There were, in all, 26 cultures of this kind 
isolated. 

The white, slowly liquefying yeast resembles somewhat the rapidly liquefy- 
ing kind. It is only found twice in two different tubs of butter sample 
XVIII. The cells are almost rectangular and very large, 4 x 8-4 x 16p, 
a few smaller ones, 4 x 5 or 4 x 6y, are elliptic; the cells are mostly granulated 
and have no vacuoles. They begin to liquefy gelatin slowly after 2 days 
of growth. The agar culture is not different from that of the rapidly liquefy- 
ing yeast. Milk is curded and peptonized at neutral reaction. 
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The cream white, slowly liquefying yeast is found once in sample XIII, and 
once in XX. It has very regular elliptical cells 5 x 7 in size. The growth 
on lactose agar is abundant. A yellowish slime is produced 2-8 mm. thick, 
spreading over the whole surface of the agar. Gelatin begins to become 
liquefied after 1-3 weeks. Milk shows no change. 

The small irregular yeast is very different in size, the smallest cells are al- 
most round and about 2 in diameter, sometimes even smaller. The aver- 
age cells are elliptical or oval and about 3 x 4y in size. Some larger cells 
are usually, but not always found. Many of these cultures tend to produce 
elongated cells—sausage forms—which sometimes reach the length of 20 
and 25; this tendency is usually a peculiarity of all the cultures of the same 
butter sample, and it seems that the yeasts of different dairies are different 
varieties of the same species. The agar streak culture is glistening white, 
and not characteristic. There are no crystals, and there is no difference 
between ordinary and lactose agar. In gelatin there is arborescent growth, 
but no liquefaction; in broth and wort, turbidity, a ring around the surface 
of ae liquid, but no distinct scum. Milk stays neutral or turns very slightly 
alkaline. 

The perfectly round yeast has regular cells of 4-54 diameter. Its nu- 
trient agar streak culture has a slight iridescence like mother-of-pearl; it 
has also parallel lines across the streak and on lactose agar, abundant growth 
over the whole surface (except XIXf). There are crystals in ordinary agar, 
not in lactose agar. ‘The gelatin stab is not arborescent, but filiform or 
beaded. Wort is clear, with an abundant flocculent sediment and a very 
prominent pronounced ring around the surface. We found this round yeast 
in 20 different butter samples, 15 of these samples came from the cold storage 
a, which was always kept above the freezing point. Only 5 of the yeasts 
came from the other cold storage. This yeast therefore seems to prefer 
the warmer storage, and is able to outgrow the small irregular type. 

The maltose fermenting yeasts belong certainly to different species. The 
yeasts of the lots IX and XIV ferment maltose only, and are not at all in- 
fluenced by lactose. The yeast X ferments maltose only, but grows abund- 
antly in the presence of lactose. It also liquefies slowly after 20 or 30 days. 
The other five yeasts ferment maltose as well as lactose—they are the three 
yeasts of XI and one each of XIV and XXII. Four of these are small 
elliptic or round yeasts, 3 x 4 and 4 x 5m in size. Yeast XIb is larger, 
4x 5-5 x 6u, and has many granules. Yeast X has elliptic cells 5 x 6” and 
larger, mixed with small round cells 3 x 34. Yeast IX is somewhat larger, 
4 x 6-4 x 8» is the predominant size. Yeast XIV is perfectly irregular 
with many sausage forms. 


STREPTOTHRIX. 


The micro-organisms which were named Streptothrix may perhaps be 
something different. Migula says that most of the organisms described 
as Streptothrix do not belong to this family at all. We believe, however, 
that our germs are identical with the Streptothrix found by Reinmann and 
Jensen in butter, and therefore used the same name. Besides the one quite 
frequent white species, which liquefied gelatin and curded and digested 
milk with neutral reaction very rapidly, we found twice a chalky-white 
species and three times a brown species. In our tables we did not make a 
distinction between these three kinds. 

The three molds which were found quite frequently were Oidium lactis, 
Penicillium glaucum, Aspergillus glaucus. 


- 
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ANAROBIC ORGANISMS. 


Fifty-six cultures were isolated from the plates kept in Novy jars under 
anerobic conditions. These were transferred from the isolation plates to 
duplicate slant agar tubes, one of which, in each case was placed in an at- 
mosphere of hydrogen while the other was left in the air. In no single in- 
stance was an organism found which failed to grow well under erobic condi- 
tions. No attempt was made to isolate anerobic bacteria after the first 
examination. 

THE ORGANISMS FROM WHEY AGAR. 


Duplicates of all plates made in the first examination were run in whey agar 
made as described under methods. These plates had been expected to give 
higher counts than the standard agar plates, but actually gave only half the 
numbers, or even less for the ordinary lactic acid organisms. ~The other bac- 
teria did not develop so well on these plates. So far as the lactic bacteria 
are concerned, the results do not agree with some of the earlier work in this 
laboratory and it is, therefore, being continued. 


LACTIC ACID BACTERIA. 


The table X gives the lactic bacteria in percentages of the total number 
found in fresh butter. The averages of these show that the decrease is fairly 
regular; in November we had still about 14-17% of the original number 
alive; in February there were only 6% left. Though the averages agree very 
nicely, in single samples there are often great variations; for instance, IV 
and XXI with the extraordinary high numbers, and II, VIII and X with 
their rapid decrease. 

The decrease of bacteria seems to be clearly connected with the amount 
of salt, or rather, with the concentration of brine, in the butter. In arrang- 
ing the samples according to the brine concentration in three groups we get 
the following averages: 


BRINE CONCENTRATION LACTICS IN PER CENTS OF ORIGINAL NUMBER. 


Limits. Average. b eae d e f g 


Besmetorsoni 94070 | 7.9. 7-8 17s | Seen oO oareee 
137 I0K0% he. 168%, 163 217.04. 7-5 Gee osm ore 
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The salt is certainly not the only reason for the decrease of bacteria, for 
we have seen very striking exceptions: e..g., Sample XXI with a brine con- 
centration of only 10.8%, but a very high percentage of lactics. 

The better keeping of bacteria in the high salted samples can be explained 
in two different ways. Probably the low salted butter was frozen in the 
cold storage and the bacteria could no longer multiply, but died slowly as 
was found in ice-milk by Bischoff, whereas, in the high salted butter the 
brine is not frozen and the bacteria have a chance for a very slow develop- 
ment. 

It may be possible, however, that the brine surrounded by fat and dis- 
tributed in small drops, does not solidify in the cold storages. The bacteria 
of the low salted butters develop more rapidly and of course decrease earlier 
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than the slower growing germs of the high salted butter. 


planation certainly passes for the samples in the college storage. 


This last ex- 
On the 


other hand, the former explanation seems to be more in accordance with 
the work of Gray; as shown by his scores the low salted butter kept better 
in cold storage while high salted butter kept better when packed in cans and 
kept at varying, ordinary temperatures. 
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TABLE XI. 


TABLE X. 


Occurrence of Typical Lactic Bacteria. 
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TABLE XII. 
Occurrence of all Except Typical Lactic Bacteria. 
Fresh November February 
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The percentage decrease of bacteria has no relation to the absolute number 
in fresh butter. The absolute number of lactic acid bacteria in fresh or old 
butter has nothing to do with the scores. The percentage decrease also did 
not agree with the scores. In the warmer storage a, and a, the lactics have 
practically disappeared; in some of the samples the destruction was so com- 
plete that even if-1-100 ce. of the butter fat were transferred to sterile milk 
there was no acid produced. 

The influence of salting has never been the subject of a very extensive 
bacteriological study. Since the salt of the butter is only dissolved in 
the water of the butter, we have quite strong salt solutions. A butter with 
2% of salt and 15% of water has a brine concentration of 13.4%. This so- 
lution plasmolyzes most of the bacteria, but not all. We know that the 
effect of plasmolysis on bacteria is not very pernicious; it prevents their 
multiplication, but, for instance, not the motility. Besides that, several 
kinds cannot be plasmolyzed at all, ase. g., Bac. subtilis and B. anthracis 
(Lafar I, p. 63). We know other bacteria that are able to multiply readily 
in concentrated salt solutions, for instance the bacteria of the salted fish; 
Levandowsky isolated several kinds from saturated salt solutions. Wehmers 
Salt Yeast was only retarded in its growth by adding 15% salt (Lafar IV, 
p. 290). Gorini (Rev. Gen. du Lait IV, 1904, 73) found a gas-producing 
coccus which multiplied rapidly in a 20% brine solution. This agrees with 
the experience of the dairymen who used strong brine for cleaning or pre- 
serving the tubing of the milking machines. It was quite impossible to pre- 
vent growth by application of salt only, no matter how strong the solutions 
were. 

These facts explain why even high salted butter does not keep indefinitely. 
But there is no doubt, of course, that salt is a very valuable factor for keeping 
butter for some time, because it certainly retards the growth of all micro- 
organisms. 


NON-LACTICS AND LIQUEFIERS. 


The decrease of the non-lactic bacteria (Table XII) is in November about 
the same as that of the lactics; in February, however, there is no further 
decrease, but apparently a slight increase of non-lactic bacteria. Table 
XIII shows that this increase is mostly due to the liquefying bacteria. This 
result is certainly interesting, since it is an average result from 16 different 
samples, and makes it more probable that the rancidity of cold storage butter 
is connected with a decomposition of protein substances. This increased 
number of liquefiers is mostly due to Bacterium lactis lobatum, Bact. l. album, 
Bact. l. Gorinii and Bacillus 1. cochleatus. The liquefying cocci have no 
pronounced increase. 


THE FREQUENCY OF THE MICRO-ORGANISMS. 


We were somewhat disappointed in our work when we saw that there were 
no micro-organisms regularly present in butter except the lactic acid bac- 
teria. 

In dividing all bacteria in the 6 morphological groups and subd v ding 
into liquefiers and non-liquefiers, we get the following table: 
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Non-liquefiers 
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Liquefiers 


Number of|Number of 
cultures species 


106 5 
57 18 
66 22 
46 3 
30 3 

120 5 

425 56 

425 56 


From the 879 isolated pure cultures, 454 were non-liqueéfiers, 425 liquefiers. 
A total of 87 different species of organisms were found in butter, most of 


them were found only once or twice. 


If we arrange all our organisms according to their frequency, we get the 


following result: 


ieactionacid:bacteridiei ssn rce etiteleta de Jara eas 157 times in 20 lots. 
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Grek crrer nuas, Sa CUM nc ate os ape ss tee elena 44 OF od Ar Por 
fo bacterium lactis: COMM... yl wh Sac es all ok 38 elie 
Se AsperpillUss caucuses. sce. eee ie eae ole 30 i TGinaa 
GeMierococcus lactis Aureus. 422-4hlosi see a ce. 27 Cos < iO ieee 
iiehapidly liquefyine yeasts. 255. 2. een eie wens 26 % Aes 
hiebacilusvlactis, cochieaLuse..: sac. sacs rae 18 3 Oxia 
MEI KA VCAG tin ui ha,ter team ee rset ae eee 17 = (itis 
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15 Bacterium lactis: lobatwms: 22). 5-00.00 c.e 2 ose if e ae 
ToeBacteriuny lactiss album. 0. 2 inca aeee ee ae ee 9 © Fae 
Le pacceritinis | actis Gorm... . .5ccn oh ete a 9 a Yee 
Lifer AU ey ii (o/ s(n ie) fa ete ee eee 9 S Aig ay 
EGE Baciliuismlactign ETUC’ fs%., 352-4 Sie oho gone 8 - oe) oy, 
20 kinds with...... Byamusie Jeremie Wat yaia, «cht siete 736 cultures 20 lots. 
Besides these more frequent organisms, we found 
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TABLE XV.—Frequency in different storages. 


Organisms. ay ae b c d ag e f g | Total 

Micrococcus lactis varianS.........+++-+eeseeeees 9 3 8 7 8 4 9 12 11 71 
WVANIAHAO)Srepstesejetenrsiclersisjenicie ieee 11 0 0 2 0 0 0 0 0 13 

BUTCUS Pet serie saletaraisjeoreleleioie escolar: 5 0 8 4 3 2 5 1 1 27 
elbidtistrsiticceclimienirecieres 5 1 2 1 3 2 1 0 1 16 

Bacterium lactis Connii.............+-22eeeeeeee 7 1 9 9 3 1 3 2 3 38 
Robs tum parsteaieleseineiseisoieceis = mails 2 1 1 1 0 0 2 3 1 11 
"SST ar a to PO dlisdes| of) SS0al ea teas an 9 

Gorin ie es bars .chee toes O01) = tO. | eae) bat IS gate eae 9 

Bacillus lactis cochleatus.............2e+eeeeeees 3 2 0 0 1 3 2 3 4 18 
IERMUNE SS Sa gqoqaedacodonsacacse 1 1 0 1 1 1 1 1 1 8 

* Small irregular yeast...........0.eeseeeeee newer 6) 43<} 16 7-96 | a8) 107]: 20 alte NS a6 Sie 
MCUELVINE VEaRbE selec) oh sours erlcen ais Fnale coi ore = 3 0 3 5 3 1 3 4 5 28 
PINAVERAU caitlin ctersiasiseiagh aores/> eicieeistecusasials 2 2 3 3 3 2 0 0 3 18 
ONG eveastaeies sc ac ick's siricais sleleieiniaieis'e’s nierajaiaverers 0 5 0 1 1 6 0 2 1 16 
Mtreptothrix- cei. e-stenesveteeweclacsoeniomes ss sys 9 4 2 6 10 1 5 5 4 46 
Oidium.......... othe iaaks Meee Oh Eon Bhd. a SI cad | eal a de alle 
Pperancail hierimbeetesetet-te rei sielsiceie steistelcialstate etsisisiets/e%eiets/ets 10 15 2 4 5 7 0 1 1 44 
PABDErE MUS Sale 3 caic ciasaleo clarclelswsie's/e Selcienisiela’siajeieiste 8 if 5 3 5 2 0 0 0 30 


OCCURRENCE IN DIFFERENT STORAGES. 


Table XV _ shows the occurrence of the more frequent organisms in the 
different storages. Micrococcus lactis varians decreased in the warmer 
storages a, and a;, but in the colder storages it kept its frequency. The 
orange variety, however, disappeared almost entirely. Either it was killed 
or the long storing made it more similar to the real M. |. varians. We are 
inclined to the former explanation, since it was only with considerable dif- 
ficulty that we were able to keep these cultures alive in the laboratory. The 
Micrococcus lactis aureus grows apparently best in storage c-e. Whether 
this is only accidental or due to a special quality of the storage, we cannot 
say. M.1.albidus is rather regularly distributed. Bacterium lactis Connii, 
rather frequent in the colder storages in November, died after this, and was 
not frequent in February. Probably the bacteria died from their own de- 
composition products. In the warmer storage, a, they were already dead 
in November, also in storage d, which was unsatisfactory in the beginning; 
in the colder storages, it grew more slowly and in November it was prob- 
ably at the limit of its development, which naturally was followed by a de- 
crease. Bact. l. lobatum is not especially affected by the cold. Bact. l. 
Gorinit appears only in the February butters, just as does Bacillus 1. coch- 
leatus. This may be caused by a very slow development, but it may be 
that they are very resistant, and though they did not increase in number, 
were found in the last investigation, because most of the other bacteria had 
died and they could be more easily detected on the agar plates. Bacillus lL. 
Pruchii is the most regular germ, since it occurs just once in each storage. 
The small irregular yeast is the most interesting organism because of its fre- 
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quency and its high number, which goes up to several millions in some samples. 
It behaves about the same as Bact. 1. Conniv. It is comparatively seldom 
found in the fresh butter (perhaps its colonies on the agar plate could not be 
distinguished easily from the more frequent lactie colonies), it develops in 
the storages rapidly, in spite of the cold and salt, and we find it in 127 out 
of 168 tubs. The February examination shows a decrease in number, but 
not in frequency. The liquefying yeast is not so often found in the warm 
storage, but keeps its frequency in the colder ones. The rownd yeast, on the 
contrary, grows almost exclusively on the samples a. The pink yeast dis- 
appeared in the coldest storages in February. Its number was always so small 
that we did not pay any attention to it. 

The distribution of Streptothrix is not very regular, probably because it is 
impossible to make exact counts of these hard, tough organisms, which stick 
together. This is to a cértain extent true also with the molds, but our tables 
show very plainly the slow decrease of Ozdiwm in comparison with the fresh 
butter and more distinctly of the Aspergillus and Penicillium. Penicillium, 
and to a certain degree, Aspergillus, developed to a greater extent in the 
warm storages. 


COMPARISONS OF OUR MICRO-ORGANISMS WITH THOSE FOUND BY OTHER 
AUTHORS. 


Comparing the micro-organisms which we found with those isolated by 
other investigators from fresh and old butter the results disagree very de- 
cidedly. Almost all other investigators found several species of micro- 
organisms regularly present in butter, whereas we have besides the lactics 
the only one, small, irregular yeast, which was almost always present; the 
Micrococcus lactis varians was only in half of our samples and the rest oc- 
curred even less frequently. This difference is mostly due to the different 
temperature. The temperature below the freezing point makes the con- 
ditions for development very unfavorable, whereas the room temperature 
which the other investigators used for keeping their samples gives very good 
conditions for the multiplication of germs. The higher average salt content 
of American butter, compared with that of European origin, helps also to 
decrease the number and the kinds of organisms. Besides that, the butter 
of those investigators became rancid within a few weeks, whereas, on ac- 
count of the entirely different conditions, we did not begin our first ex- 
amination until after the tubs had been in storage for at least five months. 
It must be considered also, that we had a greater variety of very different 
samp'es than most of the other authors, and therefore there was a greater 
probability that some of them would lack species which were found fre- 
quently in many other samples. Since the conditions for the fresh butter 
were quite different, we cannot be surprised to find the difference still more 
pronounced in the old butter, for the chemical changes were different, the 
acidity not increased and the butter altered in some other way. 

Let us compare now our bacteria with those found by other investigators 
in ordinary fresh and rancid butter. ( 

Krueger found in a sample of cheesy butter Micrococcus acidi lactis, Ba- 
cillus fluorescens non-liquefaciens, 2 species of Saccharomyces, Oidium lactis, 
Lactic acid bacteria. 

These organisms, except the two kinds of Saccharomyces, were found also 
in some of our samples, M. acidi lactis probably being identical with 
M. lactis albidus. 
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Lafar isolated from sweet cream butter from a creamery in Munich regu- 
larly Bacterium butyri colloideum, Bacillus fluorescens liquejaciens, frequently 
several wild yeasts, Lactic acid bacteria, Bacterium lactis wrogenes. He never 
found molds in butter, not even in old, rancid samples. Bacterium butyri 
colloideum could not be identified. It is worth while mentioning that its 
activity was not very much influenced by an addition of 10% salt and that 
it stood a temperature of —10 to —15° C. without being much affected. 
The fluorescent bacillus was more sensitive against salt and cold. 

The bacteria which v. Klecki isolated from rancid butter could not be 
identified with any of our organisms. Hellstroem reports that in old butter 
he found usually nothing but Ozdiwm lactis and several species of Sacchar- 
omyces. The only bacterium he detected was Bacillus microbutyricus, 
which is, in many respects, similar to the Bacterium lactis Isignit Conn, es- 
pecially in digesting milk without liquefying gelatin. It never occurred in 
our butter. 

Reinmann gives quite a number of organisms in butter, but he says noth- 
ing about their frequency. 


Micrococcus acidi lactici Bacillus fluor. liquef. 
Sarcina lutea i Proteus 
Bacillus acidi lactici Streptothrix alba 

% helvolum Oidium lactis 

G coli and varieties Two white yeasts 

mesentericus vulgatus Pink yeast 

; butyricus Hueppe Mucor 

4 . Botkin 


Of these 16 organisms we found only 7 in our samples, namely, Micro- 
coccus and Bacterium acidi lactici, Bacillus fluorescens liquef., Streptothriz, 
Oidium, Pink Yeast and Mucor; perhaps one of his white yeasts which are 
not described are identical with one of ours. 

Jensen found in his frequently mentioned work 


In fresh butter In rancid butter 
always Lactic acid bacteria Oidium lactis 
Bacillus erogenes and similar Cladosporium butyri 
species 
Microc. acidi lacticr Mycoderma species 
Bacillus fluoresce. liquef. Lactose yeasts 


Lactic acid bacilli 


often The germs of rancid butter The germs of fresh butter 
Bacillus prodigiosus Bacillus microbutyricus Hellstroem 
Bacillus microbutyricus lique- Penicillium glaucum 
jaciens. 


We never found, in fresh butter, Bacillus wrogenes and prodigiosus; Ba- 
cillus microbutyricus liquejaciens is not described; we never found, in rancid 
butter, the long lactic acid bacilli nor Bacillus microbutyricus Hellstroem. 
Cladosporium butyri might have been present, though we did not find it, be- 
cause its colonies are very much like Oidiwm colonies. 

Reitz found, in all samp’es,investigated from the Stuttgart butter, regu- 
larly the following organisms: 
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Bacterium lact. acidi Micrococcus roseus 

Staphyloc, pyogenes albus Sarcina flava 

Staphyloc. pyogenes aureus Actinomyces 

Streptococcus pyogenes Saccharomyces rosaceus 

Micrococcus suljureus Molds. 

Most sampies contained 

Bacterium prodigiosum Micrococcus cerasinus 
“4 colt 


The butter in Stuttgart must have been of a very low quality, containing 
regularly 11 different species. 

Staphylococcus pyogenes aureus and albus are identical with Micrococcus 
lactis varians and albidus Conn. Whether Micrococcus sulfwreus and Sarcina 
flava are identical with some of our organisms cannot be decided because the 
description of Migula gives no data about their acid production in different 
sugars and their development in milk. Streptococcus pyogenes, Bacterium 
colt and prodigiosum, Micrococcus roseus and cerasinus are never found in 
our samples. The Actinomyces may be identical with one of our so-called 
Streptothrix, but since Reitz gives no description at all, it is not certain. 
The Saccharomyces rosaceus is probably a pink Torula, since red Saccharo- 
mycetes are never described. Rogers found in old, fishy butter, liquefying 
‘bacteria, mostly spore-producing kinds, and Torula yeasts, which perhaps 
belonged to different species; his very short description does not disagree 
with the description of our small, irregular yeast. 

We intended also to identify our bacteria with those isolated by Pen- 
nington from cold stored milk; this was, however, impossible, because in 
the publications there is nothing given but the name, and the description in 
Chester is so incomp’ete that we could not compare the different bacteria. 
Pennington found only two species more frequently, namely Bacillus for- 
mosus 12 times and Bacillus solitarius 9 times. Besides this, there was 
Bacillus cloacae 4 times, Bac. Raveneli 3 times, 4 bacteria were found twice 
and 19 organisms only once. Therefore, we cannot speak of a character- 
istic flora in cold stored milk. 


THE ORIGIN OF THE BACTERIA IN BUTTER. 


The origin of the bacteria in butter is not always the same. Several 
kinds are the regular inhabitants of milk, as the lactic acid germs and the 
Micrococcus lactis varians, which was found most regularly in our butter 
samples. This germ is supposed to be one of the bacteria ordinarily found 
in the cow’s udder (see p. 37). Ozdium lactis is almost always present in 
milk. These organisms may. be prevented by pasteurization of the cream 
before the ripening with a pure culture. 

Other bacteria are derived from the wash water. B. fluorescens lique- 
faciens probably comes from this source. The Iowa Exp. Sta. (Bul. 71) and 
the Kansas Exp. Sta. (Bul. 138, p. 212) found a direct relation between the 
bacterial content of wash water and the keeping quality of butter. Lloyd 
(Journ. British Dairy Farmers’ Assoc., 18, (1904), p. 136) uses twice pas- 
teurized skimmed milk for washing. 
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Molds and yeasts are not in the cream in large quantities, though they 
are regular habitants of ordinary butter. Hastings (Wisc. Sta. Report, p. 
107, 1906) found lactose fermenting yeasts in about } of all butter samples. 
Will says in Lafar’s Handbuch der Technischen Mykologie, Bd. 4, p. 285: 
“The Torulacee find lodgment in all kinds of organic substances and often 
develop there to a really surprising extent. Milk, butter and cheese give 
them favorable conditions. Their main habitats are the creameries and all 
kinds of fermentation industries, and the organisms are not only found in 
the raw material and in the products made from it in all the different stages, 
they are also in the air of all rooms, on the walls of the fermenting and stor- 
ing rooms, as well as on the utensils, in perfectly enormous abundance.” 

This might explain the large percentage of wild yeasts that we found in 
our samples to be the most regular micro-organism besides the lactic acid 
bacteria. 

Esten’s publications about the sources of bacteria in milk give a good 
review of the latest investigations in this question and bring out some new, 
interesting points. 


THE INFLUENCE OF MICRO-ORGANISMS UPON BUTTER. 


The most interesting result of our chemical analyses of butter is certainly 
the fact that samples which are scored rancid or even very rancid did not 
have the slightest increase of acidity. This seems to indicate that ran- 
cidity of cold storage butter is not connected with a hydrolysis of fat in the 
ordinary way, and for the same reason cannot depend upon decomposition 
products of glycerine. It seems improbable that fat should be decomposed 
in any other way, since we cannot conceive of an oxidation in the interior 
of a 60 Ib. butter tub, and an anzrobic decomposition is almost impossible 
because of the lack of oxygen in the fat molecule. 

Our investigations for fat splitting organisms were made in the following 
way: We made litmus agar from sugar-free broth (standard methods, Jour. 
Inf. Dis. Supp. No. 1, p. 107) and added a few drops of pure butter fat to 
each agar tube. The fat agar was sterilized as usual and, after the last 
heating, shaken violently in order to distribute the fat through the whole 
medium and was slanted. If fat-splitting bacteria are inoculated on this 
litmus fat agar, the free fatty acids will turn the litmus red. Other decom- 
positions, which might produce acids, can hardly be expected in this medium. 
By this method we found just four micro-organisms from fresh butter, 
namely Oidium lactis, a Bacterium and a Coccus, which were found only 
once, and the orange variety of Micrococcus lactis varians, but only one out 
of eleven had split fat. It is, however, easily possible that many other 
micro-organisms lost their fat-splitting qualities by the cultivation on fat- 
free media. 

It is worth while mentioning that the four normal samples with high 
acidity, II, XI, XIII, and XXI, have a very high number of Ozdium lactis. 
The fat-splitting qualities of this mold are well known. ‘The rancidity of 
these samples might be due to the decomposition of fat. It is a question 
as to what causes the rancid taste in the other samples. If the fat is not 
decomposed, there can be nothing but the lactose or the proteids. The 
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lactic acid might be decomposed into butyric acid or some other acid, but 
its proportion is always very small. Still, it does not need very much 
butyric acid to cause a very disagreeable taste. The lactose, however, in 
the amount present, is not very likely to be decomposed into substances 
with a pronounced odor and taste. Certainly the protein substances are 
most apt to give bad tasting and smelling compounds, and some investi- 
gations along this line are being carried on in this laboratory; so far, how- 
ever, without positive results. 

The comparison of the scores of the samples with and without Bact. lactis 
Connii, Bact. l. cochleatus, Oidium lactis, and the liquefying yeast did not give 
any decided results. The samples are too different in their production to 
allow final conclusions. The most proper way of testing the influence of 
these organisms upon butter is the churning of sterile cream with pure cul- 
tures and mixed cultures as Jensen did. 

We made several series of butters in this way, but almost all of them had 
contaminations of bacteria or molds. These experiments will be repeated 
again, though it seems exceedingly difficult to get a product which can be 
cailed butter, free from contamination. 

53 
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THE DEVELOPMENT OF SOME BUTTER BACTERIA AT A LOW 
TEMPERATURE. 


In the presence of mixed cultures, temperature is such an important 
factor that special attention has been given to it in some work which has been 
carried on at this station during the past year. In attempting to discover 
the nature of the changes which take place in butter stored at a low tem- 
perature for a considerable period of time, the initial content of micro- 
organisms in the butter—bacteria, yeasts and mo!ds—capab!e of developing 
under standard laboratory conditions was at first determined. At the same 
time and from the same dilutions other plates were made, using whey gela- 
tin prepared according to the method of Conn, (Bacteria in Milk and its 
Products, 1903, p. 270) and incubating in one of the cold storage rooms 
where a temperature of 4°-5° C. was maintained. Whey gelatin was used 
as it was thought at that time that this medium was one which would allow 
the development of the maximum number of organisms. Subsequent work 
has not entirely substantiated this view. 

It was at first intended to watch the plates carefully and to count and 
isolate all micro-organisms which might develop, at a time sufficiently early 
to prevent disastrous liquefaction of the gelatin. It was found, on obser- 
vation, that no serious liquefaction took place in 30 days, and all plates were, 
therefore, held and counted at the end of this rather long period. 

The isolated micro-organisms were allowed to develop in broth for about 
two days, plated out on gelatin and isolated from these plates to slant agar 
tubes; these cultures being compared with the descriptions of the original 
colonies from which they were first isolated. Sub-cultures were then run 
in broth, gelatin, miik, potato, 1% dextrose, lactose and _ saccharose 
broth in fermentation tubes, and in Dunham’s solution for indol. Full de- 
scriptions of ali cultural characteristics were preserved. 

As shown by the tables, the counts of the plates held at the low tem- 
perature are very. much lower than the standard counts, but, on the other 
hand, they are much higher than had been anticipated. Typical lactic 
organisms (Bact. lactis acidi) developed in numbers equal to about one- 
third of the number developing normally. Other microbes did not, as a 
rule, fare so well but were observed in considerable numbers, the acid pro- 
ducers—boih liquefiers and non-liquefiers—appearing in rather larger 
numbers, relatively, than those not splitting the sugars. This may be due 
to their greater resistance to cold or to their greater inhibition in the stand- 
ard plates.  ~ 

Most of the yeasts, both non-liquefying and liquefying, found in the stand- 
ard plates, were also met with in the low temperature plates, though some- 

what less numerous. One variety often gave rise to a form 
eS of colony not often found in this work. The colony 

became first umbonate; later this projection extended 
vertically to some distance forming what might almost be called a stem, 
which sometimes bent over and touched the surface of the gelatin outside the 
base of the colony. 

Aside from the cultural characteristics mentioned, the work shows that 
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a large number of the micro-organisms commonly found in butter are capable 
not only of remaining alive, but of growing and developing at a compara- 
tively low temperature when provided with a suitable nutrient pabulum 
and protected from inhibitive substances. The identification of these or- 
ganisms follows. 


CLASSIFICATION OF BACTERIA DEVELOPING AT A LOW TEMPERATURE 


COCCACE. 
Cocer. 
Non-liquefying. 
Non-acid. 
Non-chrom. (IX. F, XVII. E.) Streptococcus versicolor. 
Liquefying. 
Acid: -De diass. 
Non-chrom. (XIV. E, G,) Micrococcus lactis albidus. 
Orange-Yellow. (VIII. C, XIV. B, XVI. B. D.). M. 1. varians. 
Acid.. Dext. only. 
Non-chrom.; ,(XVILLB:) Mo le albidus;* Varo, C. 
Orange. (VIII. D.) M. 1. varians O. 
Non-acid. 
Non-chrom. (X. F.) M. 1. albus. 
BACILLACE. 
Bacteria. 


Non-liquefying. 
Acid: DBD: and-S. 
Yellow. (XVII. C, XIX. B, D.) Bact. 1. aureum, Var. A. 
Liquefying. 
Acid. Dextrose. 
Green fluorescence. (X. C, XI. B.) Bact. |. fluorescens. 
Non-acid. 
Non-chrom. (VIII. B, X. A, XIV. F.) Bact.. 1. album. 
Brown-Orange. (XI. E.) Bact. 1. luteum(?). 
Bacilli. 
Non-liquefying. 
Acid. D. and L. 
Non-chrom. (XI. C, XIX. E.) B. lactis suleatus(?). 
Liquefying. 
Acid. D. and S. 
Non-chrom. (XV. B.) B. |. cochleatus(?). 
Non-acid. 
Nellows 2X. 2D SV 1. C-.). Bal. citronus(?). 
Orange. (IX. H.) Ps. lactis anana(?). 


The following table shows the number of the various organisms dev. loping 
colonies in 30 days at a temperature of 5°C as compared with the organisms 
developing in seven days on ordinary agar at 20°C-22°C. These organisms 
may be identified by referring to the classification on this page and to 
Table VIII. 
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TABLE XVI. 
Comparison of Bacteria Developing on Standard and on Special Low Temperature Plates. 


Non-liquefying ; Liquefying 
Sample Acid 
= Non-acid Acid Non-acid 
Lactic Other 
Standard........:.. 550,000 3,000 1,000 2,000 @y 1,000 (2) 
i (5 
VIII... = 
TOO MID ee ee, ened lees wir eae C1) Sey ies eee 
| Low temperature... . | Dy (=) ©@) 
eee PAHUONOUON ee eee tee eee 1,000 (2)| 75,000 (5) 
i eae | | 1,000 @) 
| TE gssat Sight ened 200 'B00) |e F ihoOot eee He Caan 
(SUS Sos eee 3,000,000 | TROOOH Am eer eee 1,000 (30) eS) @ 
(=) 15) 
Xe... {L si eR Uniomeen DAO OOU ec cae oee ec ema eres C 1,000 (15)| A (—) (15) 
F 1,000 (10) 
l D 1/000 (15) 
PRP ER Oi Saar 90,000,000:|.<.2...... 0c. BO 000s bak he teh 30,000 (2) 
“ 20/000 
asa fs 
[Girey exter eee 5,000,000 | C S000 eee B 2,000 (10)| E 10,000 (2) 
aCe a Mee 15,000,000 7,000 iif Meet cee, rae, 5,000 (10) 
XII. - 
Teese et eS 5,000,000 
aatee ieee 3,000,000 6,000 12,000 | 1,000 (2) 
1'000| 1,000 (2) 
“NICS ee TSHOUT OOOH Sees see oe eee occa B 1,000 (@2)/G ©) @) 
| E (-) (2) 
l Ce) Bie Cc @) 
Gee cee 7,500,000 15,000 1,000} 2,000 (5) 
KV. 4 ma 2,000 
Mi utes OO, Coes S OUOLOO0NI eee a tee bee B 1,000 (2) 
SI aah eee ey 3,600,000 | 6,000 4,000 2,000 (2) 
GC) Go) 
XVI... 
Te aa Paes ee GOUT OGD IP eee tie lees en OO ee B 1,000 (15)|C 1,000 () 
[ D 1/000 (2) 
ine ee roe DECOOOLO00' | een keke. 48,000 | 1,000 (2) 1,000 (2) 
XVIL...4 1/000 (15) 
(BEES eae ee 15,000,000 | C 1,000 | B 10,000 
(s PAR SS a ae 1A 00000055 eee 20,000 | 20,000 (2)| 70,000 (2) 
XVIII. eas Re 
(eI Bars ae Gee pe BD BOONOUUT te. Ween ee ae ESO 
Aatee tee 4,500,000 SOOON Cee: ~ |. 2,000 (30) 
|! 15/000 11000 (2) 
ZO 5 i ee dL 1,200,000 | B 2,000 
: D 2'000 
| E 1/000 
ee Jose TatH ee eee ee 10,000 (2) 
OKAYS: 
ey PON 600,000 
eae SEY, 31000000 |r eee. 1,000 (—) (10) 6,000 (15) 
Xxr...| 67,000 35/000 (2) 
ere ne ae 560,000 
ee ener ee 6,000,000 1000: | cas ee Maen | Ses 3,000 (5) 
SO.aiies 
OAC RR RAS oy 3,000,000 


*NOTE.—Number of days before liquefaction begins. 
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CONCLUSIONS. 


It was not intended in these investigations to reach final conclusions but 
only to define the different problems that are furnished by the cold storage 
of butter, in order to examine some of these later. 

From our preliminary results we may outline the cold storage problems 
as follow: 


CREAMERY PROBLEMS, 


The creamery problems indicated in the cold storage of butter are the 
improving of the quality of cream, the advisability of pasteurization, the 
use of ripened or sweet cream, and the salting and packing. Most of these 
problems have been taken up by one or more of the experiment stations, 
but since these results depend so much upon the conditions of churning, and 
still more upon the care taken in the whole process, the results of one series 
of experiments do not allow of final conclusions. 

From our own work we cannot add very much to the creamery problems, 
for our samples were made without relation to each other and differ in so 
many points that no conclusions can be drawn in regard to a single point. 
We simply make the statement that butter can be kept for 9-12 months in 
cold storage and still be used as table butter, but that most of our samples 
lost very much in value. This loss must have been due to dairy or creamery 
conditions. 


SCIENTIFIC PROBLEMS. 


The chief problem is to discover what compounds cause an off flavor and 
how they are produced in butter. When this is known, we can consider how 
to avoid the off flavor. 

The extensively described experiments show that only a few of the cold 
storage samples have an increased acidity, while most of them did not change 
in acidity at all, or only very slightly; whereas, all samples kept above the 
freezing point, and all samples of other authors kept at ordinary temperature 
showed a very pronounced increase of free acids. 

Since in the decomposition of fat, all the different glycerides are usually 
attacked in the same way, and since less than 10% of the fatty acids of butter 
have any taste at all, it seems improbable that the rise of acidity of .3°, 
which is the highest increase noticed in the 12 good samples, could cause a 
rancid taste. 

We found only very few fat-splitting bacteria in fresh butter and none in old 
butter. The question arises whether there is any other possible way of de- 
composing fat without the production of free acids, or whether the off flavor 
is mostly due to cleaveage products of other substances in butter, especially of 
protein*which certainly could give rise to strongly tasting and smelling com- 
pounds. It may be recalled that the decrease of liquefying bacteria did not keep 
step with the decrease of lactic acid bacteria, and that after six months of 
decrease, we found a distinct increase. If the decomposition of proteids 
is the cause of the spoiling of cold storage butter the amount of proteids should 
be decreased as much as possible, and the addition of starter to the churned 
butter would be the worst thing to improve its quality. 

When the products of decomposition in butter are found, the next step 
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is to trace them back to their origin and to determine the factors which 
caused their production. These will probably be some micro-organisms. 
To be certain that these organisms are the immediate cause, sterile cream 
must be churned with pure cultures of them and the resulting butter tested 
for decomposition. The micro-organisms which cause the off flavor must be 
found frequently in butter and increase in number at least for a short time. 
Our investigations show that in our cold storage samples there was but one 
species of wild yeast very frequent and Micrococcus lactis varians often present 
in butter besides the lactic acid bacteria. 

As soon as the problem of the cause of rancidity is solved the question 
arises of how to keep these organisms from the butter, or, if this should 
prove to be practically impossible, how to avoid their development in butter. 
At first, the origin of the specific micro-organisms has to be discovered, 
whether they come from the cows, the stable, the milker, or the creamery 
and its utensils. We must then learn how to avoid these dangerous con- 
taminations. 

On the other hand, we must try to make the conditions of development 
in butter as unfavorable as possible. The only two means we have are salt 
and the effect of temperature. The safest way is certainly the application 
of high temperature, that is, sterilization; but the consistency of the butter 
as well as the flavor suffer too much by this treatment. The low temper- 
ature entirely checks the growth of many organisms, and other species, 
develop only very slowly. In the same way salt decreases the rapidity of 
multiplication very much and may kill many cells by continuous plasmolysis ; 
whereas, others are able to multiply even in concentrated brine. It is, 
however, questionable whether or not the combined action of both would 
be advisable, since the salt in a certain way prevents the action of the cold. 
The water in butter without salt will probably solidify a few degrees below 
the freezing point, but the addition of salt lowers the freezing point con- 
siderably. In some of our butter samples we have saturated salt solution 
with a freezing point of about —22°C. (—7°F.). 
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THE FORMALIN TREATMENT OF WHEAT FOR EITHER LOOSE 
OR STINKING SMUT. 


Press Bulletin No. 19. 


Formalin is a 40% solution of formaldehyde. It often falls below 
this standard on the market, and therefore the purchaser should insist 
on a guarantee of the strength named. 

Preparation of Material. Mix formalin with water in the proportion 
of one pound or pint of the former to fifty gallons of the latter, stir- 
ring well. This solution may be made in a tub, barrel, trough or tank, 
depending on the amount to be used and the manner of using. The 
grain may be treated in either of two ways, as follows: 


SPRINKLING METHOD. 


(1.) Spread a two-inch layer of wheat upon a well swept floor, 
thoroughly saturated with the solution, then apply the formaldehyde 
mixture to the grain with a garden sprinkler until thoroughly wet. To 
this a second layer may be added and similiarly treated, and so on. 

(2.) Turn the moistened mass of grain with shovel or scoop till the 
surface of every kernel glistens with moisture, adding more solution 
if necessary; then shovel into a compact pile and allow to stand two 
hours. At the end of two hours spread the grain into as thin a layer 
as the floor space will permit, and shovel occasionally till dry, when it 
may be bagged. 

Caution.—Thoroughly saturate the floor on which the treating is to 
be done, with the solution, also all tools used, the bags receiving the 
treated grain, unless new, and the grain drill as well. 


DIPPING METHOD. 


(1.) Put the grain to be treated in bags about 1 or 1144 bushels 
to each. Gunny sacks are much preferred, allowing the solution to 
pass into the grain and also draining more quickly than cotton bags. 

(2.) In this case the solution is prepared in a tub, barrel, trough 
or tank, according to convenience or necessity. Immerse each bag of 
grain completely for ten minutes, working thoroughly with the hands 
or otherwise, till all the grain is wet. 

(5.) After ten minutes remove the bag and suspend it over the dip- 
ping vat, or place it on draining boards which will return the excess 
solution for further use. 

(4.) After dripping ceases, empty the grain on a clean floor, pre- 
viously treated. Spread and stir frequently till dry. 

(5.) If the grain is to be sown at once it need be dried only suffi- 
ciently to allow it to work well through the drill. If seeding is de- 
layed for several days after treatment, by rain or other causes, the grain 
should be dried well, as remaining in the sacks or pile may injure it. 
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Caution—The same precautions should be observed as given for the 
previous method. Also remember that in this treatment the kernels will 
swell and therefore due allowance must be made in setting the drill 
to insure application of sufficient seed. 
J. A. JEFFERY, 
Professor of Agronomy. 
To the Editor: 

Dear Sir:—We have received numerous requests for the information 
contained herein, and an especially urgent one from the Secretary of 
the Michigan State Miller’s Association asking that these facts be dis- 
Seminated among the wheat growers of the state. Will you please 
publish? These bulletins are furnished to the press of the state only. 


R. S. SHAW, 
Director. 


FORMALIN TREATMENT OF OATS FOR THE PREVENTION OF 
SMUT. 


Press Bulletin No. 20. 


Enormous losses occur annually from the reduction of oat yields by the 
ravages of smut. This loss can be largely if not entirely avoided by treat- 
ing the seed with a formalin solution. 

Formalin is a 40% solution of formaldehyde; it can be procured from or 
by local druggists; the standard strength should be guaranteed. ‘The solu- 
tion most commonly used is made by adding one pound or pint of formalin 
to from forty to fifty gallons of water. 

The treatment may be applied in one of two ways, viz: 

(1.) Clean carefully a large area of the granary or barn floor and 
saturate with solution; upon this spread a layer of grain several or more 
inches in depth. Apply formaldehyde solution to grain with a garden 
sprinkler and stir well with shovel. Repeat the sprinkling and stirring 
until the grain is thoroughly moistened and then shovel into the smallest 
sized pile possible, where it should remain for not less than two hours. 
Then spread the grain and dry it sufficiently to pass through the drill 
if to be sown at once, or dry perfectly if seeding is delayed. 

(2.) Put the grain in gunny sacks, about 114 bushels to each, and 
immerse from five to ten minutes ina barrel, tank, trough, tub or other 
receptacle containing the formalin solution. <A draining board can be 
used to return the drip, thus saving both time and material. Dry as 
heretofore described under 1. Drying may be hastened, in both cases, 
by spreading the grain on canvass sheets out in the air and sunlight. 
Bags or sacks other than those used for dipping should be treated, includ- 
ing the grain drill. 

In adjusting the seeder, allowance must be made for the swelling of the 
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grain. Formalin should not be added to the water until ready for use. 
The results secured will depend largely on thoroughness of application. 
The same methods will apply in the case of barley. 
R. 8. SHAW, 
Director. 
To the Editor: 

Dear Sir:—This bulletin is not issued to the Experiment Station mail- 
ing list. You can aid the people of your community by publishing the 
above and urging its use. 

R. 8. 8. 


POTATO SCAB—WAYS OF PREVENTION. 
Press Bulletin No. 21. 
WHAT IT IS. 


Potato scab is a fungus growth on the skin of the potato. From this 
fungus grow spores which live over winter in the soil and on the tubers 
in storage. Therefore, planting scabby seed generally (but not always) 
results in a scabby crop. The soil which has produced scabby potatoes is 
almost sure to produce a scabby crop if planted with potatoes again 
the following season. _ 


KILLING THE SCAB ON THE SEED. 


When potatoes are to be planted on land free from scab the seed 
tubers should be disinfected to prevent the introduction of the disease by 
means of scab spores on the seed; but if the land is already thoroughly 
infected this is of little use. Disinfection may be accomplished in differ- 
ent ways—by soaking the seed in corrosive sublimate solution or in forma- 
lin or by exposing it to formaldehyde gas. 


CORROSIVE SUBLIMATHD TREATMENT. 


Make a solution containing one ounce of corrosive sublimate in seven 
gallons of water. Soak the tubers in this for 114 hrs. This treatment 
has been largely superceded by the formalin treatment which is equally 
effective, more convenient and safer. Corrosive sublimate is very poison- 
ous. 


FORMALIN TREATMENT. 


Into 30 gallons of water pour one pint of formalin (40 per cent. for- 
maldehyde). Soak the uncut tubers in this solution for two hours. 
The same solution may be used several times. Take care that the treated 
tubers are not re-infected by coming in contact with bags or crates which 
have held scabby potatoes. It is better to make this treatment only a 
few days before planting. Formalin is not poisonous. Treated seed not 
needed for planting may be used for food or fed to stock with safety. 
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FORMALDEHYDE GAS. 


When large quantities of potatoes are to be treated formaldehyde gas 
may be used to advantage as follows: (Recommended by the Maine 
Station Bul. 149.) “Place seed tubers in bushel crates or shallow slat 
work bins in a tight room. For each 1000 cubic feet of space spread 23 
ounces of potassium permanganate evenly over the bottom of a large, 
flaring pan or pail placed in the middle of the room. Pour over this 
three pints of formalin. Close room at once and do not open for 24 
to 48 hours.” 


IMPORTANCE OF SOIL CONDITIONS. 


Scabby potatoes are more common on clay and loam than on sandy ~ 
soil. These soils are more apt to be acid, and on acid soil scab is not 
common. The scab fungus does not thrive in this kind of soil. Soils 
which are neutral or slightly alkaline are most favorable to scab. Un- 
fortunately, the soil conditions most favorable to large yields are also 
most favorable to the growth of the scab fungus. 


LIME, ASHES AND STABLE MANURE. 


Putting lime, wood ashes or stable manure upon the potato field tends 
very much to increase the trouble with scab. These substances lessen 
the acidity of the soil and thereby make it more favorable for the growth 
of the fungus which may be in the soil. They do not cause the scab as 
some believe, simply make favorable conditions for its growth. 


USE OF GREEN CROPS AND FERTILIZER. 


By plowing under some green crop like clover or rye a soil that has. 
become alkaline may be brought back to an acid-condition. This is 
some help but cannot be relied upon to entirely prevent scab. An ap- 
plication of sulphate of ammonia will reduce the loss from scab as well 
as supply plant food. 


ROTATION OF CROPS. 


A rotation of crops will assist, considerably, in the control of scab. 
.On soil badly infested with scab it is usually cheaper to abandon potato 
culture for a time than to try and combat the disease. Scab may persist 
in the soil several years—just how long is unknown. Much depends on 
the treatment of the soil and kind of crops grown. Probably, the time 
is shorter in tilled land than in sod. Beets harbor scab; so do turnips, 
probably. 

H. J. EUSTACE, Horticulturist. 
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WailtCentG Vis Geemarc | iccte erica tse ons exdie ors hos onesie loses emer  omeie Detroit, Wayne County. 
BarwareniGew Wise SMeCLIC Shor pearn sie crupeiess con enr creceendaeaeiare Highland Park, Wayne County.- 
GON ICI Oss eee ay Ue ey ay aici ey ete inl et ata te cae opt North: Branch, Lapeer County. 
DATTA NOMS ered yes! wet eupe mmniaued su cl SA in ower as han attes Pontiac, Oakland County. 


JN Ue ELDON AVENE ieee aed Pe yl ar ate es BR PP ee eR ete o Aeee, aor aiiaaa aia Clare, Clare County. 
Wie ie Grevlo Teal isinaats sey serene tics area etic aa. 5 omeneusteb actor svete Calumet, Houghton County. 
Wire tee Ornate sd Seta te nit il Esa eta ce Roscommon, Roscommon County. 
ase CS ETO Cire ee rete nr ee ree eh Oe Sault Ste. Marie, Chippewa County. 
EAE VETS hO Th ClaePye eee mes aise ita ae Meera vcee tel AN dean wh aeons higiennnl, Sle Caro, Tuscola County. 
Wiese: © ollie riak eee onae nt cae arene chs ate ee ee Pontiac, Oakland County. 
Ved Rec A RENEE aati oe cane aren cris ty BORER EE sere ane a ns eth ogre ee East Lansing, Ingham County. 
GeO EV OT UO MME soi ace rr ore ke: eee Oa 2 SiGe vor shee rote erent Fruit Ridge, Lenawee County. 
DAT) SVAN Ec C1 aheeteay sek oereserc ee eee ON Nan eo Seem tas at kl mateo. Aes Ua Flint, Genesee County. 
Whasah diwandsSeen tas.-ronwta nics cir ee ciate ontin, rote ies Carleton, Monroe County. 

EX-PRESIDENTS. 

(Members Ex-Officio.) 
SAN Cabs LTT GT eects Ween cee een Saeorseen allah emeeew gay cp ch Weaike Alva ob Somers Detroit, Wayne County. 
Alcoleviay Msc TRAV “orekdas es Aen. Bem Spety cael been See reR Rae EET uate TE Ce Lapeer County, P. O., Detroit. 
Us dStore. J SHDN EEN KEN IGl rey een te Or cites Oe he Ch ate Bina CCR Cee cach Reet ieeereaac Detroit, Wayne County. 
[Eee LO wel elia euryen eet a tas Rt aero wily cham perm Laila carena relics Pontiac, Oakland County. 


TEC Ty Co Hetil Ch] Citas eps tercucty es Ne eM ie Oe cles wi ce ID eel Seen atonets Bay City, Bay County. 
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. STANDING COMMITTEES AND EXECUTIVE SUPERINTENDENTS. 


Business—A. J. Doherty, Lawrence W. Snell, I. H. Butterfield. 

Finance—D. D. Aitken, Eugene Fifield, T. F. Marston. 

By-Laws and General Rules—W. J. Galbraith, Chas. Edwards, V. V. Green. 

Premium List—Eugene Fifield, I. H. Butterfield, W. W. Collier, A. J. Peek, D. 
D. Aitken, L. R. Taft and the President. . 

Reception—John T. Rich, A. E. Stevenson, Geo. B. Horton. 

Program—C. A. Tyler, L. W. Watkins, Chas. Edwards, the President and Marshal. 


SUPERINTENDENTS. 


Cattle—C. A. Tyler. 

Horses (except for speed)—L. W. Watkins. 

Horses (Speed)—Eugene Fifield. 

Sheep—W. E. Boyden. 

Swine—George Kelly. 

Poultry—Daniel Thomas. 

Farm and Garden Products—W. J. Terney. 
Dairy—Lawrence W. Snell. 

Apiary—F. B. Ransford. 

Farm Implements and Machinery—Vincent V. Green. 
Vehicles—A. E. Stevenson. 

Main Building—N. J. Whelan. 

Art—A. H. Griffith. 

Needlework—Mrs. Belle F. Clark. 
Horticulture—Prof. L. R. Taft. 

Educational—L. C. Holden, Assistant Supt., Thos. M. Sattler. 
Mining Exhibit—W. J. Galbraith. 
Gates—Finance Committee. 

Marshal and Superintendent of Police—A. J. Peek. 
Concessions—The Business Committee. 
Transportation—Chas. Edwards. 

Forage—Wm. Dawson. 
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THE FAIR OF 1908. 


Was held September 3rd to 10th inclusive. The weather was excellent 
and the attendance well up to that of 1907. 

The entries and exhibits were somewhat smaller in live sstock and 
greater in other departments. The total receipts were greater than for 
any fair yet held. In general, there is manifestly and increasing interest 
in the state fair. Continued improvement has been made in the grounds 
the most important being the construction of 60,000 square feet of 
concrete walk and of two large barns for speed horses. 


PROCEEDINGS OF THE BUSINESS AND EXECUTIVE COMMIT- 
TEES. 


MINETING OF THE SOCIETY. 


The annual meeting of the society was held at the band stand on the 
fair grounds Wednesday, September 8, 1908. The Vice-president, L. 
W. Watkins, presided. In the absence of the secretary, A. E. Stevenson 
acted as secretary. 

The nomination of candidates for officers for the ensuing year being in 
order, on motion, the following persons were selected as candidates, 
to be voted for at the annual election, to be held on Thursday, Septem- 
ber 10, 1908. 


‘For President—Fred Postal of Detroit. 

For Vice-President—L. Whitney Watkins of Manchester. 

For Secretary—l. H. Butterfield of Detroit. 

For Treasurer—John McKay of Romeo. 

For members of the Executive Committee for two years— T. F. Mars- 
ton, Bay county; Archibald J. Peek, Jackson county; A. E. Stevenson, 
St. Clair county; C. A. Tyler, St. Joseph county; Nicholas J. Whelan, 
Ottawa county; William Dawson, Sanilac county; Vincent V. Green, , 
Wayne county; Lawrence W. Snell, Wayne county; Geo. Kelly, Lapeer 
county; Daniel Thomas, Oakland county. 

On motion adjourned. 


ELECTION. 


The annual election of officers of the society was held at the press 
booth in the Administration Building on Thursday, September 10, 1908, 
in charge of the judges appointed by the Executive Committee, viz., F. 
J. Lessiter of Oakland county, W. E. Boyden of Bay county, 8S. D. 
Lapham of Wayne county. The polls were open from nine o’clock A. M. 
to five o’clock P. M. 

At the closing of the polls, the votes were counted with the following 
result, as reported by the judges: 
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Election 1908— 


Whole number of votes cast..... Ree Ne ee PEE PE oe, 129 
Kor President,--hred /Rostal received cm v0.5 5.20 ee ee 126 
For Vice-President, L. Whitney Watkins received -....... 127 
For Secretary, I. H. Butterfield received...........5..- 129 
For Treasurer, John McKay received..... Wy ee a 129 
For member of the Executive Committee: 
SP OM MARSTON VECClVeUs. J ec-2 6. <x aihc homie ie okie 129 
AP ChilbaAldl det ecek LeCelvedirawr. colo cena ee a eee 129 
AP dt Stevenson TECEIVEO. 4. s2 5. .6 2 se oo Eire Rae ea eae 129 
oA Wy ler PeCEIVeO ys arts «<b oe as cee sie ace os pao ere eae Be eon 129 
INicholastseaVvVhelamereCenvedas =. - nae ale eee eee ee 129 
porsesikelly recelyeU. vt. 2 6 crs ce che ot ee ae ER ee 129 
Wm. Dawson received ...... PP Rey aie ee ne EE Be AER at 129 
Wancentays iaTCCM PECCIVER (2s Sons fay ae oe 129 
Icawremce: VVensne ll reCe1ved 2 5 x .....405.6 acucs once ee ee ee 129 
Daniel YEROMASSTECELVERY 2. cei wtccs-cctee ce x ete ee et ean Dee 129 


Each of these persons having received a majority of the whole number 
of votes cast, was declared duly elected to the respective offices named. 
Signed by F. JAY LESSITER, 
WM. E. BOYDEN, 
SAMUEL D. LAPHAM, 
Judges of Election. 


The officers elected as above having been notified of their election, each 
accepted the office to which he was elected except Daniel Thomas, who 
ceclined to serve. 

At the annual meeting of the Executive Committee, January 12, 1909, 
Mr. F. J. Lessiter of Clarkston, Oakland county, was elected to fill the 
yacancy caused by the declination of Mr. Thomas. 

I. H. BUTTERFIELD, Secretary. 


FINANCE COMMITTEE. 


The Finance Committee, Messrs. Aitken, Fifield and Marston, met at 
the offices of the society on January 9, 1909. Mr. John MeKay, Treas- 
urer, was also present. 

A partial examination of bills and accounts was made, but vouchers 
and checks were not compared and no report was made. 

I. H. BUTTERFIELD, Secretary 


The President directed that the annual winter meeting of the Executive 
Committee be held at the Downey House, Lansing, at the time named 
in the Constitution—Monday, January 11, 1909. 


ANNUAL WINTER MEETING OF THE EXECUTIVE COMMITTER. 


The Executive Committee met pursuant to notice and call of the Presi- 
dent, at the Downey House, Lansing, Monday evening, January 11, 1909, 
at 8 o’clock P. M. 

Called to order by the President. Minutes of the last meeting read and 
approved. Roll called. There were present—The President, Vice-Presi- 
dent, Secretary, Treasurer, and Messrs. Marston, Peek, Stevenson, Tyler, 
Dawson, Green, Snell, Doherty, Galbraith, Terney, Holden, Taft, ‘Aitken, 
Fifield. Quorum present. 
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REPORT OF THE SECRETARY. 


FINANCIAL. 
The Secretary collected for: 
Stallmenenwande poultry tCest— accra. ceva aU ee Ce ae $1,498 35 
IVE TIDETSINUDS pe-eeree ce ceset gers cere sesie heat cos sateen SA ace oa ne 818 00 
UA COM EINIELICS® pyc sys cicyets le Syarte. oe) a Gala gean-e Sea eres WORT CRLENL ESE cies ee 650 00 
LL OCA CATS or erp aebtews faa h Mcgrath ae iaTa eh ttereisice dice ns ime $2,966 35 


All of which has been deposited with the Treasurer. 


The following shows the entries in the several classes and divisions, with the 
amounts offered and awarded in each class: 


Class. Shae eae Offered Awarded. 
1 ShortehorneCattles ...)sscces 81 29 $1,212 00 $1,069 00 
2 Rolled Durham Cattle: .- ss... 16 6 651 00 280 00 
Sa Herehordai@attlevs. asemecs noo: 110 14 651 00 522 00 
Aberdeen Angus (Special)....... 9 wai = 

4." ‘Aberdeen AMOUIS stmt: ete os ce 10 5 f Ae ie 
i eeyegs Cr CLL OVER Vie = ene gr eee ene, Ba 26 9 651 00 420 00 
Oh ed JETESES ante eee pe ee rs pee 71 22 651 00 529 00 
(eeeg UCT SCY ney inc shen ea ene 29 10 651 00 373 00 
Saee ELOISteinsM nlesiane ates seeie. eee 69 Dall 726 00 681 00 
Cae AWS Mi Pew meecaspue ied oc aE leon 20 5 651 00 270 00 
iQeeerveds Pollediers.. sa arciacicoas orton 32 11 651 00 382 00 
11 IBTOWNMS Wh Scie aoe aie eee 24 16 651 00 353 00 
Ze eI AIT YAN OSbit is sae nese en eee Hal a 100 00 100 00 
13." Wat & Feeders’ Steers .......:. 3 ne 192 00 123 00 
464 138 $8,089 00 $5,339 00 

ZAM Champion Medals tac. cnevstersiteers travers oak oe ee ee ae 44 

Gra; Champions Cupste4. tcc srn oe aie oe eae a Cee 23 


JUDGING CONTEST. 


Twenty-four young men competed in the Live Stock Judging Contest. The 
prizes were awarded as follows: 


On Cattle: Chas. F. Dawson, Central Lake, 2 yr. Short Horn Heifers...... Medal. 
On Horses: C. J. Ovaitt, Sta. A.. Bay City; Irwin Elmer Devereau, were 

GTC Cor Water te erot eco ey net arc accl cs “oR ey ss vee seer os haa aad. Slush Ben ae ee he Medal. 
On) Sheep: /Jas: Ra Rice; Pontiac, 89 points; 1 yr, Shrop) Hwes -.-2...20. Medal. 
On Swine: A. R. Vincent, Croswell, 82 points, 1 yr. Berk. Sows ........... Medal. 


Championship: All Classes, Jas. R. Rice, 294 points out of 400 ............ Cup. 
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HORSES. 
Ne tANn Gard. BTEC) fc rees cet acs coh clecoas ert 55 $489 00 
15. Non-standard Geldings and Mares...... 48 225 00 
NGM wVOAGSTEESmccsth oie 6 mero atone aaic sine ceo 43 246 00 
cert SAG \HIOTSESH F.Gtricccds. wrchoe re ee eS ekh ee 51 240 00 
Se GarTilace amd "COACH = sence cicinleeeie Soci 70 432 00 
tee mMerican: (Carridee: “A.vwesesocie esc cee 51 538 00 
(aE CKTEG a | erasers src ole cs G otael iar iene Clea ecto ws 19 538 00 
ea tenen chi COACH ciara cures creme aus emeclee Siok ; il 538 00 
Pree German OOACh@ eye toe = cal eee Pn 538 00 
DOME EET CHETONL rte nae heey Ae late rin oulaee 25 538 00 
Poe DeGiah PrenGHELOM Wee. cis a es false creer on 20 538 00 
ermal OLY ES Cal Gre fc Pret sat arse tcateineko era eee nept iota a oh 14 538 00 
ISR S IO Sco ona Seas So Wangs BE Rhett. Lew RNG oe oe ts 1 538 00 
2 Ome ES Cl STATI wcueneh, ctehe “a, sokse eke lete fas aehewetaeer tore ost s 6 538 00 
PACS ALL cera cis eter raa cinan ticcotnst ieee 60 523 00 
FAS. ac* SSUES AE TON(G lie ee eae 5, Ate SL arcs nie Ee aS ae ee ART, 172 00 
Ome aACKSHald) IMEI ES) (a). trae. dersteuotns hae ete ioe. 6 12 130 00 
ROL AUIN cotersrees eth chs eine arena aes uns 493 $6,761 00 
CHAM LOM MC WUP Siege hee. ote cava Gein eye sa > alone aaerelen Nee oP OC eee ee 
SHEEP 
DOMEPATIET eVIECriN OS s.-stemat-s ce cis ae coe 48 8 $242 00 
Se Delaime IMErinOg: <.... fe. « sale echele» 41 6 242 00 
Oca ELAN cQ-AMeriGAn” e.y.un sercrsiae 65 11 242 00 
OAT DOM tours w. ariccsiatciets noes ciel 108 16 242 00 
Dee ITUCOlN Gis ces ee nie ke ols euele eiciejen te 40 6 242 00 
Pig mIRC COSUEI sess cera ohn menue oes Dat one 37 6 242 00 
POMC OLSWOLG. SvAte cits chs sido econe 55 10 242 00 
DiS OMTODSMIT Cm esc see a se ek eee 3 14 242 00 
Pol-d.onrop: Assoc) Specials: ........- 6 we 25 00 
37-b. Shrop. Edwin George Specials.. 14 Sie 55 00 
Ss. Obdveretel UDO AM Siete Slard o aa ao. ara dale 3 4 242 00 
38-a. Oxford Down Specials ........ 4 2 45 00 
Gv). Meals ichinjos| ub ee ag ed OG Oma oI ooe 44 8 242 00 
ADRS OUUN COW ns 6 2 cercictoicie clot teheke 50 8. 242 00 
Ale Eorned: WOTSEU. 4.5. eects. ae 60 al 242 00 
ARPA gE IL GED s taiete inte Gelsters.etes cere hatte cs 3 We 72 00 
oem AMP Or GOALS) er. (ler stele SR atc 6 2 164 00, 
43-a. Angora Goats Specials......... a i (Cup) retest 
726 119 $3,140 00 
Championw Wed alls? wiccrte ce tencenot ues at ee ee ee eke hee 
GdGhampiony Cups es... oes see elo Pore are reece eee a ce cami ioe 
** * Specials allowed in Rambouillet and Hiorded Dorset. 
SWINE. 
AAP EES CTKS MI TLOwm aan coe Coser seri asi reese De tse 23 $412 00 
Aes Olan ds CMiNAe ens eshte erste eres e 74 19 412 00 
AG REISS OR afte hr apes he hho, elocelerate Ties 34 ital 412 00 
Wien alle YOTKSMITC Week Cyc. Cate 11 4 412 00 
A Ree CLOTA el coarser eee a os Stee 24 tl 412 00 
Ae EC HESTET) » Wihiitewiecs oteimaeles oc paes 74 18 412 00 
HOMMAuAaree: SY Orkshire se ssw. ccs « 5 2 412 00 
Hise UTOG: eerSCy) oi. cis chorale eles © 78 18 412 00 
HO Mane DA TIN WOU atc ce heie < rere aronnen ease 36 10 412 00 
Tee, dele yock ols) cuihesy Ar a gle os picmom ots oo Ged 73 13 412 00 
Paonia MOSS: ony wae e ress a clokedictae onc nie rd 44 00 
AMG} ifs [Stas < eety bs becitioin ERCRSECR OCR Ore 491 125 $4,164 00 


CGhampione Medal siy ict oxo cere ere aus eae cts onet ae inielede gis Lettom\afoncien: 
Gd Champion! Wups7 2 Scent ye era eleienc relate tensioie etek Deehey iekoredatiags 


see 


$3,112 


o. 
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POULTRY. 


American Class: 


SATE C MELO Chee ARO Ee eloy ase cin til lke seahorse ea eat 
NAVA ga ee Ml BOX OES rs epeates reach crates Re eae Pe en aap Atti BAP i en 
IBRD UTE Bea YO) ey tetas Seale ea ere PRYOR AN xcs etc Pe RP aC Oa Wa RR ae hae cole 
PATE y EVO CK atal chs, cotisitsces sty susia rales arses ak lee tate etetie hae pane es 
Sillerreleteraveinleyel 1 eeaYel scimeinta cha aoa. ct eeoO GO UM Oicld the 6.0.5 SC 
Goldens W yaMGdOttesT hse ake cee meh eon ee bie ae Seecen 
Sil vere Way al dottesn Pont..a mae crane era nn owl masses eae wee 
SB Uifiee Weal GOClesmem nao werske icrore crete cestctasstebaael oe tuo ine ores 
PACK Baw AN GOCECS WS crackcustets cisrereteeh Bact emin cit sele i mescbmleues 
MO GHC dee ary cle neien nent coe oe ke Athy oyna acm RESTS. 
Whiter Wovia mM GOLESI Es. fears saete tones etencec tere ter otonec a) Ot ol ttetonchees 
Silverubenciledm Wiaandottese ar -s etea cies ae 
Partridge Wyandottes ............ Poh -Coer ee PERE SES Sie 
ColkumibianmwiyandOttesias omceiecencicvieleiteloci ae: sie crecrienere 
RaCeRhodevislandeRedsea. saatco dace se den oe icone ce 
SaCrekhodemislanidihRedsh acer cane he eee ee 
IB WICC ViCSUA Aree a rors ar ene ee rca ee eats aa ooh 
DO NUNTGUWES grercieveve miceore tre eo are eas rele eases Me OSs Hee: 
LUVALOU Hee) 5A 7s ake SE eta a eB Nic ama ed eR a i ae Pe 9 


TO tee HI a A RR oe re oe RR I ee ae et ne Pat Ane A eRRene A Sm 


VLA res a) Brat ova} Ba Site sae ht een eee, Hee EELS Sei ety NT aD Recetas ip mee 
Dankee Er vhinlaieee eerie rere et ee enc oe ae ie rete 
TWN ae. LOLI 0 Walt cae, ercroampar bis bake Oe eee Gus 1a: NEED eco OND Ee 
IEW ORL EIKG Fegey ML OLOTS aUh Meee choke cae CeArcRDIEIG et CRO nee e ae MORIA OPEN Caner ante 
Bla CkiC OC hitless cae Brant arte were 8 Lhe, Ln Red te ke 
Wier OCiniTIy Aras aie Aaah teen eee 8 Mee Mote A eee ay aes 
IB VON et IDG NOEIS) NR ete Week ene monte clei ene ba Sint lat Waly mea ya 
NY VAlavi ly ee)ssal Bree Walks aks Wa ely tree ee nea enya na EDN Bipeerl A ani ees Arie aA 


MADCO}LE2) LA Scores, acim ECT IG HENEN HICH Rone SICnEeRSa ee eeaicya aa: 


ColoredwWorkdmeowe secretes welt we lanes Soe 
SilVvermG Leva UOT KIN Seda crecn- ase ee eh ee eae eae 
WAIL Cae IDOR cious ee SUR, Aas Ue eae ae RA a 
Bite Onpinetonimpeiric nce: tons be area e ane 
VAR Ee OTIS COM sates tetrers sepeh aes 4 cicisretevetey Srorcvee nek ee 
Blacks OG im COs pyar cts ercielmorae seek re nC Cesena oe 
EVO Cag © Siete raters aces ee accep ah A hogs 8 ok ay EIR 
alkene ensers st yctrcre snot oe een ice ee ee a ehllews haan cites 


SEO Meee: arent reyatataket ch Sots acai e Misic eel aie el oie ter esteem ite ens 


LOU CAT Steer rete ire ies, Se Banter fete noe aca t ke 
HAVOC picet mee erate ets ya a AN ADE I ae ot Sl 


AO CaUlemin morte et teeters syicpareh stesee ot alee -cCya ses obols Vers le, Se aores 


©) 0) 0) [e}.e| (0) \¢) 6) lin) 6) 1a! sike 


>) vile) els)» «| 6) eel) silelie 
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$286 50 


142 59 


81 50 
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GAME CLASS. 
iB\ar ad BY ON TRG V0 Iban pes ope Mean Reon cra Sty eee gee Orie pie rye APB aoe ae a OES So i! 
ES SEO CAIN acct HPA SOV AENS oe Guat mse a tea Oe a eee 2 
SULV.C rae CG Kawi i eee nthe oie cere taics Oke See eee REE Ee ee Ti 
G Old erg Di Gk ore eee mate Ree ces eee i ee Ee A Ie ee 4 
UC CON Eay al © ae cars vane oon atpe arene cies the chats, Crensitarore eh Cetbera ere te ny CUE cope a ee 8 
BVVPEUTE GHG Aint) CSc osyiste aa se eat iste areas eter ate is DVRs RIC EN OE gree 4 
IBY Keer” Ae Bee cesT oh Ate a RE ter ES PRON a ce eee eat ie Sera 9 (pe rey 3 
TBH HG] EYE) Oona Sale ana kor ORIEN en nea CREATURE PRET ee A Ne Serge LE 0 
@OUMIST ROTM TAM. Sy keosesee ces oe aero ere Oe ee ee 28 
Vy LONI PY Trae Ea, ia eae fi Ae SIRE in Omens are oP Ee he aware Le Det. iaiG OM ala 
IBlackas hr Eve dt Ming Gr ean eeetetrc ans ners hntcces ic eRe Losin te eee eee iE 
ALCOA Yh aeees RT ORES Crea ho OT ONG ORR EG RC ee aE ree amet paren tote Ae 79 
FATMOWMNESAWAT GO PR phe iraie crays eae eisc kk See ain aera ae eS eae 
MEDITERRANEAN CLASS ‘ 
JBUEZVG Fe 5S) OF NOW ES! slant epee ene ie ci tei Or erapN ye onthe irae thy Un AT yy aoe 3 
Packets soe Mun OrGAS 1. sane: ee access aeeo Same Lee cee ee nes 14 
Bila ckaS x Cr MILTMORCAS ccc oi cateescherere iad a ican haate ate en ee Oe 3 
White eRe Gr Vin OT CAS). Meche cuactene cic ae ciktee aa eet eiee ee 10 
WARTS CORN TIORGAS crn sith cet ereaicisienc ue oe BE ot a ae ee iat 
ANTICO EH HO ISU cg tty Sic cee eu Rae PE Mr gi A, SP gem WR PCT oe a: 13 
eC WIE ee SHOPNS 2% clspeys eeatcccc ake, « Disus Sete ctced Me or eee eee 29 
SS VERT LEM IGS HOLTIS: 25 eeu tern atrerona ees oct rete naa en ee 4] 
Fie Oss eC Remi Se ORIN Sue ee io irc ete ye oe a ee Sey cd Se gen ee 10 
SPL Osta ke se SnOrnSay cic mice chistes ce ee ee On ee eee 11 
RA EB EOW ME SNEC2NOPN Goin cetera mic otis See eis ae ee ee Path 
SE CAPE LOW MMIC o NOUNS yee. paar eet ct coseciacc eit inie so eeree eater ae 9 
Rea Cao iiiaes hOLNS orc eiis os cle nies. cio tic oc sie om ohm a ee 6 
See Cres Wi mIGC OT ORIG i eas Rite Ree ee eta ROS, ister Se os ne ene See 28 
SiivermOuckwilt!eShOrns erie sacks cio G woe es oro Oe re REE 13 
AIL) 121) Re eA ere NAC sarin eee eats HERP SARIN Ae fe REEL ES ER SNe Sp a 258 
FAINOUNES A Wa FO CU ways cack eres ois oie ehacede oo OU oe eo SS Pe eR 
HAMBURG CLASS. 

GoldVSpanole dic, ieee eens eke oa re herons wc viene eae Cn ae oe ORE 6 
SUVeTRODAMSIOM IRs 5 Acneectpcpart tee erate eae etanceoie oe thee One ete ocean 26 
SHC GK ON Gly 3] ever acu KEc mt tehceeen Secu cknorrneckO a VER CR CLE EONES Tira PRON cea oie as wie 10 
DLVETAME CN CIE, oem per eastern ea ERS eto Save cic RU oe ieee slab 
1 Be CR hates Ah ORE ae CTC bk Pet. OE DE ton ck aie ae IPN do, ener My at 9 
EWVETAUIN Soy tose Care cusesteeeye: Cana ghaiotectabe eo ttheteteka ce ta eleuusterc Rane eT ae EST ae a een 8 
ZNO y 2 WIEN anna re ts Tia Aaa, AR Wea AVR TEM yt ne ae tn  aee Und bay ts 70 
ATNOUMUC A Wl OCU) scnccceicsoiebere ove reioeVereial-a cksiclorears erekonsi/orere mena aren ae RS 


White tCrestedioB la Chey ite cysicece usr niche etece eR ce bene eee) Ore Picken RIE sli 
AWGN GO sehen err. cdecsembos suet aileron tae pablo jase ahs o istess teseasy See doves Siena eke oye va etree ner Re Ra fi 
(ECW IG es ce aR Et Ae ere ae ceo ta rag oe Beh tee eS art Pa ae ee te a ea 10 
SUVETO SR NA Eee Le eee PRR ATT Penh es Si ce Rettaperte ata ake mane SCN Sate se a a 12 
JEyHRTE ID ANGELO Rbaeaepemeta cre atc Seo MeSHAcA EE UNE TI RC RE Ebene cere: Bee oh ey ee Ore 8 
Goldens Bearded tec sete ets cee eee aS aoe ee aE S Sper re 3 
Wie mi ear d Edhar. cite ses crenia rece areas Ree aatoie Eee rca Ree 0 
SVer LB CAL CO ree ek ieee eee ae eee Tee oe reat ETE 8 

DG) eee liscnee srs 55 5 RR RO ay IRR Cee aA ML 6 3S a acy eoaiceene 59 


$84 00 


280 00 


85 00 


MICHIGAN STATE AGRICULTURAL SOCIETY. 


GAME BANTAMS. 


TEAS Lema) Bh ei) (a Leech ohare ken br Pe ee a UR eC NL Ae AD ae ee eer bes ttre eee 10 
1 BTR Mel Bey 0 Une aetna ear ARAN ote an Ca RP Ava RGD Ae er A erie ont 11 
Sil vere De await Saas eihsces oteyeerls ap ites Reseetere ne low etree Leica eT TERT ots oli eres ae 5 
Golder ie kaya ee ae ee elec oy sue shenchae cee TR SIS ee eee une vee 8 
EVO CEI VG reve iohe atere ie auc) ch ce vonaueos Sie rowal chateaus eter aaae een conan irs etnies ehoier: 10 
AWAITS eater yn Sere eerie cc ai eh See setae CR eR Se Aor Tes, ME anno 2 
THE Ghat: apeiron Rta heed pabanere ae ae italian ft) aR Ee a tage Aim eae ny cat. Gate 0 
TSG) CYS) a le ath -cieteytetc teres Sore Re et acd ae vices Go ROTIS Gitass Bea ie teal oto ony on areeee ie cate 5 
(Givi aH ofS) bratee DES aly siya esis eaten radar, ee les Sa AeA ea 8 en a oe any 0 
\Wwaney Ihaebieny Seances ES RAIA ECR RN Ste SIRE CS em any OE CIENT oucer antes 0 
Bikes ree EUG diac NEaiGenc.cciok napere nici ero ae eine chet al eh eras Gre, Shove eha er auanshoeetaepanaie ish 
“RCO EET Wiles Aas se rc. R oo a en RK EPO a UNOS an a en UP AEE Bilt 
ATIVO UUM te RWias Ge Cleats cn ue tercreucisnen louse niece ol ikaccetoneunve Skies Sua chev enh an trans arse credte 
ORNAMENTAL BANTAMS 
Goldene Seabuishitaseresrc at ato nei caloe ee ciao are eee ere omen eres 20 
SIV SSA TS UM ey ae reestors ee eles sa aie esse ellairh obs se tose sae cunticoal een ones Son eae a nena 10 
TRS SOR ANAC ee Bitte Orc cue aetna bettas Iai ee ba Ci pee aden ph at lessee 2 Sie 3 
LR de: Oh yl Bil EG) cea seam tenes tonics sae Sot oes eerie or cee Ne PTR aE dg nen ees Fe Nae 9 I 14 
NAVA au Heh SX oX ay HeYO Le eae areas co tye eS etic cc eRe i Ra Sati epee OR Sr ret See ene 0 
AVA ath reyes CLG Ye) ab ial Meet ot aue ses ei gS rane, pear, Pa Weave GPP antl ee wrap RCE aren HU tr 23 
Wilites apne seccet tents eect see aioe ee nee SS ee sy area ye nute tt Dae een SS ra 
TBO A ENO) eats mechtantinues cache TM eRin irs, Sst ae UR aL aera Aap eH Nate ge Eatin SMEG. She A 0 
WihiteaGresteda Polisher crite care cect ointows ices ican shonctet sy epee 8 
I BSD aby Ue eweetsicets cat ars Oieeney econ oe Sah erie EK ee RS he Urs NS ny SHS 23 
IEE Wal er(e Hed eva les ha tas a cecus. Cocrccesuiceh tte poi LCL ea ENE ERE HOI Reena! GAME come! Bis Sod 16 
1 BSI) eA aie Pe ssa cere eih te ater, RRR ert em Ag gy VA ee he we ae Na a icles 13 
ISU AL 2 eH OULD AIEEE ie hey east Rone Atanas ae Ae Pe ee rae 5 se 8 
IBYE WEN cee BIG Haga)! Nace cone an neon Rap rasa od ether aR ae me ani artes Peo eli kU a 
Lege Kol end MeSH le IGN 0) Wants a tis ietceow cian ice Oem CBC ache ea IMI teers cece RIO ae 
IBATRCUM ROCKS Menke tats anie ahs onsioran nee eee is ode hee eeoerers 16 
Tatar OG MIST U NUT) RAN eltdPunn iets cee tree eae myn he Enel Mean, Ue era Map e era scr} UN eee 0 
AWA oat es), e¥2a 010) Gro mate a Uaioe ie ce iT ery ER ON ALE A ay Alle Oe eats 0 
R21 Seok nee eee Ry ces Col eid aI DEAS Tio OG oe OSS 192 
ASTIN OUT te eL WW EU T CLS CE Samy hctrse ote osc GG Hae Sree eT Sr ae nae eee 


PSH DU a aE Got HAI BH EKG) cetera nh neal ae Se Ue RWW, Cire ite irene WO Ma ie eres Oally mes ae 6 
INTO GLE CPA COMA S27 5.see 5. ce stanteio so teu ccasa ra ore sees eee open ME eR ete 15 
STMT Star ce ee oct chao at ot ase acter SUS Ter Sh etDe sothblce satel badabe! Stine taxon eB SISt/e Re Ree 4 
PU Otel eset vc so taehs, otis. ae halts) oreo ale! aaa tats rah al areca s Muesteaieriay ema vete eae 25 
GATIN OUT AWTS esa ap cosas oer Base ESTE aes eed Oe a eee EL eee 
TURKEY CLASS. 

BL ONZEI se aeteed hernias AS OCA NT ODA RER TOE 1c DRDO ReeOL ROR TR SLANE cheperorene a 6 
AULA WEI Bier arouse hy He soup ees ection kek SPERM © om cl ARR ating yl a SOR RROD we tc 10 
1 SOU ES ues back bee Oi Ot aICe HERE ICEA MEL OTC CERES CE en See em tor a 8 
STC aerate peers ee Serta IO Ce MR GAM RAY pers donde hs aa A yarenie, eats aly Son raweee 5 
OU NUE stshacekcan teehee Gis Sh PON ae cee ER SU oar ae a ae ae a a ot 8 
SOMES rv ef ete) OS{O1E Bie Le reas enact tsa an ee Ae Ye CE a ee eV 8 
PROG AN Wewter pre eee renee ee eimieiel acd chew siob aac oi Naedhs Sony alse leavers 39 


CO TOROS OGG CoCece Te TON OsC Cer At pe yQetra iedery Oe eclectic ONO ai) 


439 


$73 50 


213 00 


27 00 


440 STATE BOARD OF AGRICULTURE. 
DUCK CLASS. 
OLN ae ee or te te ee OR Sen ReISe otchie Fev estne letko catetote 2 oho uh reds ieee wei side usrerenetia aetete 21 
EVO UGTA te seer ssc pores et ie rams ee ave echicnig Soe. Coonan rae Hele Tera ne eee 14 
FASS STO UTS Vide eee ee cast ree noe eel alocclic trove Canaie rade een Ge nuchatetechs aictareis aan iE ee 17 
VATA GUT EANTD ETAT Tae et ie me enous ewe aca cde Pestckone nein cust de eomaicuererein Mic tenement 18 
AV VAUIE SS © SUNIL. ee A ae React Monee te ates ee cocci tre seen tea a cureieane AOR LONG 14 
Greve Salil Mensa ine eeeen neaccnevrete ie ey oy chen reer eMvias eee on atte e he WAL Te ae deal tne aac aa me ge opete 14 
BIC Lee DONS H IE aie, net ea Sect Maer Gitictch atone sect een ie ity AR aetna ahr oR er Gere Ph 14 
(OER Uf Rages Pte er oA HE eae Ee arena one eee eA SOTO REPRE a tee ede 14 
GESTS CAV VA Ge eercssran steers otic repens eres eae St PT Paco tema UMN Reape canton 12 
NWEUSCOViVROOLOREU cists cuspiee Wes tances oe Peel stat codeeov onze Siebel ameeeke foul ueenatstolaetas 14 
IVIUES COs VaVagnes WALT It Gin ttc easepeane totes siere hat anes vat ware te tetieee sient yor ete srtite) cc ou meee eee 8 
SGU C-ae SRR ete res Beye ate te eared der cnhece Sr ae eee as 160 
FACT OMIM AA WAT CLOG) sateen meen ey ohereearoutic: term oc ctevebs oheoreyarer oath ietenaie tenerst pene ameutete $189 00 
GOOSE CLASS. 
BROUULOUTS yards aera sew a oo lhe a ner GIES ST oe EO EASES iL 
IDUAA GOSTAY AS Wt gutarateh Ceca reat aeche oon eae Pate nens bet ether ee Brace Ger Ma oe 10 
PAV GAM ors n Ss coeisde etoelmn-s es Re aa EET ee oe Pen Ey are amen er tee aie 10 
AWV MUI Rees Chats airs he, eae tPA Wrest ge MBAR eee pA Ry anew Be ee a SS 6 
ISVIEK Ce Cholla Aves 5 er unla ten Pace een niGUn a ESCA Me eter er A ie tne tin. 3 ace 8 
UL agie a Neri e cds 3 eeehees® cnetees Sc. eee rede eaistck Siacs euattcuae evade yonct mame te 2 
i RO) et Ria aeen Gs hae oe nea ONS BOE ERO. CRE a ake ened een AS 53 
SASTVN OMT ASW AT OOM parish ouch coher case toe cers ti REN ee ee SIO ee ae 42 00 
ORNAMENTAL CLASS. 
CAMO WAS OER icp te ery isd Stee e AAT ote sch aata tok oltciaite Mok SCHON nent a roe ee 17 
ETERS OOS 3 AS Gtatnces Gena nine oe EP NS Iiie Ons Ch TR Ca RR Ae a Oa oa o 25 
IBYSVOvEA eT oW S IGN Sehr pe Sin ees, aie aot teh Mo NE ENS Olea Sitio Be ae ob od 47 
MRO ela teeee tev anstate ce tce eS EL TEER cretro este ROE Oe PLO ee ree ee ae 139 
FACTMOUIM A Wale CLOG ex rand epee eteee ete he rak ca niet serene ce aie Pha icy tar ete Rare eae 55 00 
Ni GN=CSMUUITINE HAMS era etre Osetia tse tear core eyrattorcrate sts Tecate nets cor RSIS Ro oie 44 
(GHEWONOY AROGHE Tay ee eee tere npine tree te HRA Wilt. mnie teers may Aer eoae 2) Sa. 1682 —__—_— 
Grandatotalsamoumteawanrdedtasseecatserm cnc cece eee ares ESTE SPA 2215) 
AGRICULTURE—FARM AND GARDEN, PRODUCTS. 
Class. Offered. Awarded. 
i, Cains @ivél SBe08) sosossoscso0s0esnosscHe 188 $438 00 $297 50 
CLCHETI IN eo era eee AP Te ab Siaree a, Ad Be Se ate ily(8: 249 00 252 50 
Non-enum,. Gr. Seeds and Corn .......... Qh ee Sh Aid a een 
Die COOLSH ENG. VWiESCtADLES aisics a an ayeichs yoann as 541 330 25 263 50 
(OMECELOMSE ce ce cree ore est eon ne onc ole Swen eae 52 207 00 290 00 
Ris, (CKO I Dail ons pM rib Po Oop Bolcdala aio nko 9 600 00 440 00 
972 $1,824 25 $1,543 50 
DAIRY 
FAO MPLCNC CS Cuaron ss yee sch tin. 5: sien ciretome Mona aiane ie Gace is, Acker aues ne RO $174 00 $175 06 
Creamery. BUbuer ae wich. suka os suo aterdereiel are §9 100 00 99 81 
DainyeButiermerneon = Ae ceneedskccs weet © cist cae 15 50 00 50 07 
COMP IOMESTIG MIESTS: cae ue choker oie coals olehalpieie one 54 63 50 60 35 
181 $487 50 $385: 29 
APIARY. 
Gi Bees! aid WOME: ..is,snes nel neuer foie oe 51 $207 00 $188 00 


62. 
63. 


64, 
65. 
66. 


67. 
68. 
69. 


S70: 
ale 
2, 
a3! 
74. 
75. 


76. 
Uo 
09. 
80. 


MICHIGAN STATE AGRICULTURAL SOCIETY. 


ART. 
Offered. 
IPE OLESSTOMAMM aa ernstry cee circa ceccie eros avenenor dete 67 $382 50 
ENTAIL CU Tere oy aks eaetens) eon oreo On eee aa 434 256 50 
501 $643 00 
NEEDLEWORK. 
FAUNA TOUT sretveiettes oyeyoreveusr a enctvoterova\iele- sjoet Stokke ioe et 807 $365 50 
IPTORESSTOM aerate toca aieleisdcie eS Oia ameter: 264 270 60 
INON=EEnUMETALCH MAE ea octet ieeeines SOM iat fier 
1161 $735 50 
HORTICULTURE. 
County xhibits@snee sss es oe eee 23 $800 00 
Collection = GaDisplaysteee nee ence eee eee (2 1,010 00 
Single Plates: 

WAST) DMCS te resreve ratavonatolel overt aersiie stcamtehatlor hte teue 585 198 00 
IPCATS ie ysisnterater het reteset alia acdsee 257 87 75 

IPR CACHES irc ccrtemttse tect is avo ce eereiers cece 185 114 75 
PIM Saeeeretera eas cera eiee cme Gene 182 101 25 
GAD eSha eeeticsht ache ical a cacao ie mite a eae 49 63 00 
QUITTICCSBrage ttre brane ice eee era: Ly 1575 

iD ricduande Canned hriWitSsrtae aera cere 323 230 00 
IPlantSstinyeOuswas ss ariror.e id enna 14 272 00 
Plants pinmbeasvand shOxXesme ene arene 23 321 00 
Cutehlowers@erotessionalienn. oe eee ee 25 277 00 
IEE WATS) VMAS NOM og dae See oes bobo ose oto oe 0 207 00 
CutshlowersieAmatcuries eee eee 79 29 75 
INOn-emumilenated! sco. <1. ss sre cd se ee cree 19 132 00 
1847 $3,652 75 

EDUCATIONAL. 
FISTS CHO Ob gepery sicietercis oars htc eee ee hater oe 99 $223 00 
(One h TaMCT ENO ahs Bedeges Sire Henn Neto Gaon eC Mee 365 275 00 
MEST MNTSMTATS Me cyco ccna Generis sins re detach 332 207 00 
TEU OG EY PAyrGl= AUR EEN IR A As eS Sole nO ee nine ales }5) 102 00 
GINO SAT LAT MWe wars iain nore volsncraio ors sine ae (heave 29 33 00 
Miata ITNS: Geo owete crc ta sect ops eerste fone se 78 192 00 
SV AUT UG Bevayesttey ane st ocerci iene: ates cutbons ia rae out enoe Sancta 39 82 00 
DiStRUC CPN ores aero ote ae Oe reels ais net | Aaeeateketoks 
INonzenumeratedsesnmer cco oce ene ook: 6 105 00 
1143 $1,219 00 
Single Has. and Money 
Entries. Specials. Offered. 
Grande Totally. 5.3 chases occas 9531 BP $32,152 75 


Medals Awarded 


Cups Awarded 
56 


‘Gislveplolteliatiell ey/s}ie! si) te! sije) |e, ai 6)\s\ia/(e) 6: |e{/e) 816)0) 6 \6| 6) \v)) es) (e\\e) \0//e)/e) = \»| 8) (e/,e) & 


Siietre, (aie) oe! e\leliai elle) etrelelie!i6), 6/10) \c.e! 01,6010! (0) ‘i 0|,0/'s (b) 0! (6) 0) (oe @)/6) (a) vie) Ole jouelre 


441 


Awarded. 
$177 00 
272 50 


$449 50 


$272 
169 
69 00 


$510 


$695 
Cat 


156 
64 


$914 


Amount 
Awarded 


$22,233 25 


442 STATE BOARD OF AGRICULTURE. 


REPORT OF THE TREASURER. 


Detroit, January 2, 1909. 
Mr. President and members of the Executive Committee of the Michi- 
gan State Agricultural Society. 


Gentlemen—I beg to submit my annual report for the year ending 
December 31, 1908. 


Balance, Peoples’ State Bank, Dec. 31, 1907 ......... $4,766 04 
Balance, Dime Savings Bank, Dec. 31, 1907.......... - 20 38 
Cashwitem> eLonm MiGKay. q. cetorrse sciences ae sine are wise ec 114 50 
AST SECTIO Cg Ave SH OM y cherareset eres aie cke ots sue ostaes ratetnae 145 68 
PavertvOll S110 Cal CGE OM pases te reter es caa ier mous hela eos reontral eo ebeeh 84 67 
PA Veete Olle COSSS Re oe transistors erotere tenons ve icra ain! Go tie oasis ak 7a ; 
Outsiamdine checks, lAStarepOTt cess cictesicuiie a cia 506 84 
Deposits, Peoples’ State Bank, Dee. 31, 1907 to 
WSC BOOS Bick Gwin. ic EA ss tenor te orarns ce tGely eae 214,198 74 
——_ $219,848 61 
Disbursements. 
hotalchecks: paldaas per bank: book ~ssenscn.s50e-0 $216,856 47 
Outstandin= cheeks paid) orme=issued) 3.55. .: 22. - >: 506 84 
No. 324 check, Nov. 6, 1905, paid by Dime Bank ...... 4 50 
~ Balance Dime Bank account deposit in Peoples’ Bank. 15 88 
Casha items Johns MeKayve allowed! ey.smec~ a. as oles 114 50 
WasShelreimnn© swAw Oday ell OWE Cee rere totter ele taiere Siouers ole tre 145 68 
Ravyekoll deposited May, 27,0190 Sie. sccireiet <r tere on ee 84 65 
Pay Roll, excess deposited May 27, 1908 ............ 11 84 
Balancevon deposit, Deer Sly el908) osc. - 4 ocr res 2,108 3 
— $219,848 61 
Balancesonenhands thissd acee sje selsetels cree he: eee es evereee $2,108 31 
Receipts. 
Concessions: 
Dimime Halissand: lunches Stamds: acc. -yicen $6,882 00 
Percentages on Midway shows ............. 6,383 3 
licen@ream (COnesiogy ci tcorkiens cleicsois ores chain A 28 
Miscellaneous: (Concessions) -4).. «cer 24-0 te 17,229 82 


Exhibiters: Space, Main Bide 7 a-nr. o is ieee 2,238 52 


$33,950 93 
Gate Admissions: 


Advance Sale Tickets in Detroit ............ $10,452 20 
Advanee Sale Tickets in State ......:....... 4,455 32 
Pa fans Daekets acme circles eae Ohana on atetere 274 75 
Gate Salles'eks see aate ace etna oy stain Sra ees Oona 48,009 50 


Witte StansGCouponh Sales sprains erie tear 203 35 
Grand Stand: 


PAL CTINO OT ee Mose ios REPO ances Gens eanacatarea eee $10,863 00 
ES V.CTU ITS ern ane ie ontelcpeReeie ta le eae celled anes epeietaertoitelte 7,086 50 
ReServeds Seats CAG VAMGe))l a. cle cee cus erslets aiedet es 120 00 
— $18,069 50 
Ground Rentals: 
Betroits Drivine’ Chub Advance we. ra 2 aie ays $10,000 00 
REN teOnMLVel Veal COM UnACE sient ei miata ts 128 05 


al 2 ee EU Ee $10,128 05 


MICHIGAN STATE; AGRICULTURAL SOCIETY. 


General and Miscellaneous Receipts: 


Members Hip Sw erracayars ce, ames ouster uate ae isuaiey eaten $818 00 
Stall@Rentals@lessi mebatey .. ssc oa cles ares 1,485 35 
Stall Rentalsispeed bannsiee se. . 2 562 45s) sro 102 00 
NNtry MCS RAGES! Bik cce sees aia ciseeielene ol eieiters meena 4,139 50 
Percente from Wine rss, sens siaetene oe sieevctaene 2,060 00 
(Olneralke 1oxovem IRANIANS Bowe aon cant ooewe oben 280 20 
Mlectrie Wien to Concessions“) 255-2086 2. 247 25 
PremiiimmbeliSteAGiVerbisinen asm acre olsen ersyenene 580 00 
CataloeswerAdvertisime ry sae sss ser lelne sick 3,603 25 
Scorer Card Races. 225-5: a UA A Leet t Atal ahote 504 00 
Detrom Mrivines Clubet.pesc ck a see ieee ceers 19 75 
MMS CELA COUS Serre ers cio ha eae eee ieee 
MOM Stabe eA PDLOPRIablOny els sala ses cielo ae 10,000 00 
Special Premiums Donated: 

American Short Horn Br. Association...... $437 40 
American Hereford Cattle Br. Association. . 123 00 
Holstein-Friesian Cattle Association ....... 75 00 

MOLT AMEVECEID ES) ce cusyeceiecerereeicas feiclls.isireu. « erenele fa leuanenomeettemarehs 


This total includes $10,000 rec’d from the Detroit Driving Club for 
five years lease of the track and stables. Therefore the amount 
of $800.00 for the four years lease still measured should be deducted 


Expenditures for the year 1998. 
Summary: 

GV. ERSTE tees Siete sate ste ete tasers os stale elena crs 
~ A CULACELONS Eee pre -ce rare, eee rei Sseeee ee Eeeaio cee 
BusinesssiComimitteer sana Ace eee ere 
MiaintEnamGen Ore Ul GM Sst tees eek eye een cperensicrals 

Departments: 
INDIA TIGR eave ie caare ete tar ele eT eh oar ee 
UC ETO Me ee alee ay ore ariayionteils boek apie eseatis estates 
INS TCIM, ee cr aavensesieiecers.2 ehatawieasuersyseallonh i 
IMGT CVG LH. aU ree Se ores aed ne Sia chet etchant ete 


(OPW Eey Cota one a het ne ak ROE Gaeaan Ve Peanc EN Bag 


TaUOVIREIKGOULFUNRE © Gerdlencter caceceer eG Ree Haun kote A BuaceTe 
Implements and Machinery ............ 
VOM SEM cipro cr sas rok ciara ei at a nr 


SWI Cie ctene ne eacee a ae cnayeietee ret ts coke cavene wa cae 


Express aniduao reentry es aetctersiae) See. eleva a felis 
DUCA! LTA TEES Gaoko ee orc cr erO Dia ORL OIA 
HOT AS Cuewcinthe mecl eer ner Aiciee hc To tase er ees 
Carer ote Grown ds meetin es on en 
Gates and Grand Stand Ticket Takers ...... 
Interest aide, as eraedes wastune eee oe eee ne ches 
Keen Or eammicke taMlakcers: ei ciepecscas: ale) everest as 
Sunday expense wiix Com: sec) bele is scien. 
BEKO) IDOE, Ghee goaos qonuooadoor oc oll 
Miscellaneous WX PENSES. Ais jee ae cece csile: cucle) olaicne 
President, Expense and Salary ........ MENS 


62 


50 


443 


635 40 


$150,149 82 


$300 00 


$142,149 82 


444 STATE BOARD OF AGRICULTURE. 


PENN sands stationeTrys acre cece ee $1,545 75 
POSTAL OS Enos ces con mires Gisteke cleo telson Aone 650 00 
OMCes angus alanies! Ain yseeeserre cee elo me 5,029 61 
PPICWET MO OLLOTS avers anata ote ce eons. cree once ae ee: 320 35 
Treas. Office, Salary and Expenses.......... 905 56 
Maicketerakenrs: TOT SHOWS: acs cess some sae PATIL a 
Catalogue Expense, Printing ............... 2,669 89 
Check oom! HIxXpensSee case serine « ook ele 91 40 
Siliclay TMU ont WU lhl 5 hoe Goooeon eu non 2,836 70 
Hinancem@oOmMmMiItlee, sn ccm « sissies sie cio en oes 355 45 
Premise ald aekecaeieionrs oe ca eerorinc-omicin 2A Ls V9 
Premiums awarded and not paid ........... 879 00 


Permanent Improvements. 


Moolah urnMituTe and) WixtUress ..\5 16 cee otic. ad ercne $1,300 77 
Improvement of Grounds (Walks, Drives, Sant. Tank) 2,479 5a 
PayaMent on Wands Dwyer Cowt.s o% .ys cies «lows ol: sees 500 00 
lmprovement ‘oD Buildings... s¢ sic «ccrees cts evs clereie a) oe 387 76 
Matenialvandwaahbor, mlectric saiohitt sss. aces fae cee cle 300 00 
Wonerete PWalks anNGs ATCA. <5. ocishevsfevelosones ove w eaters omehe 4,847 64 
MMUPLOVEMENG Ow DRACKEs aye) cvetss » ciske veterans semis serene acetone 7,084 79 
wo Speed Barns, Judges’ Stand, ete. .27:.5......... 7,813 83 


REDUCTION OF INDEBTEDNESS. 


IS(HEESR) TEXT Le) Horas Git ary Seneca et Ea a ee $28,799 70 
OOP CCOMBES EAI Gira tects cite eevee cyt cee ee el eee 3,014 95 
Present Indebtedness: 
BONG SMe Iees. one aks SES AST TE ies eee 100,000 00 
INOUCSUREs Pi tact chs <p ctne hat re ee eoe ee 62,300 16 


$194,114 81 


PERMANENT IMPROVEMENTS ADDED IN 1908. 


Furniture, Tools, Implements and Fire Extinguishers $351 00 
One wandeSpray PUMP Ais seis stese slotels wiiciciers ce tietsicuene 15 00 
OMe VEMIEMEIED = ore sccleieeuciereton sta eecrch belies ecu ele deans erent eas 106 65 
NO Wei CASES ee rwesects Cited tack schieticin 8 emesarcaime or otenavcwcretere 158 00 
OnevChemicalamire: Hmeine) 2s -mie rs ess icusiea ciel seca are 500 00 
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PRESIDENT’S ADDRESS. 


Directors and Officers of the Michigan State Agricultural Society : 

Gentlemen—This is the fourth consecutive annual meeting that I have 
had the honor of presiding over as President of your society, and it 
affords me much pleasure to again address you. 

During this period a large amount of business has been transacted and 
we have dealt individually and collectively with a great many people and 
corporations, and believe that the annual fairs and all business transac- 
tions are satisfactory to a very large majority of the people of Michigan, 
more especially those who are familiar with its workings. I am proud of 
the record the society has made during that time. We have been criti- 
cized by some of the agriculturalists, but we are liberal enough in our 
views to believe that if the people who have criticized our methods were 
- In close touch with the affairs of the Michigan Agricultural Society and 
knew how earnestly and honestly we are striving for its success and how 
hard we have all worked to make it what it is today, they certainly would 
not censure us. We all realize that-the State Fair, is an agricultural 
society, and it must be conducted along those lines, and it is our earnest 
desire that the farmers of the state cooperate with us in making the 
Michigan State Fair one of the very best and most successful in the 
United States. 

The spirit of the age is progressive, and whether it be a merchant, 
manufacturer, farmer, doctor, lawyer or teacher, the age demands for- 
vard movement in the methods and systems of conducting each line of 
business. The successful man today is the one who keeps in touch with 
all modern methods in his individual lines, who adopts new methods, new 
machinery new ideas which may be applicable to his particular line when 
he finds that his business demands it. Every corporation, every society 
and every organization must adopt this spirit in order to become suc- 
cessful in every respect. 

When the present management took charge of the Michigan State Agri- 
cultural Society, its indebtedness was about $225,000, of which $100,000 
was original, bonded indebtedness, and $125,000 floating indebtedness. 
During the period of time that has elapsed since the present exe- 
cutive board has been in control of its affairs, we have reduced the in- 
debtedness in the neighborhood of $50,000, and made improvements to the 
amount of over $170,000. In our eagerness to improve the grounds, erect 
new buildings and pay the debts, possibly concessions have been sold 
which would be eliminated if the society was out of debt or owned by 
the state. However, I do not feel that the means which have been em- 
ployed to improve the grounds and pay off indebtedness, have been such 
that they have reverted against the people of the State of Michigan 
or ourselves; however, I am aware that we all do not look at it from the 
same standpoint. 

There has been some agitation in favor of a one-week fair instead of 
an eight-day, to open Monday morning and close Saturday night. I do 
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not favor making any change at this time for various reasons. I do not 
believe that it is possible to organize a force of workmen who, without 
some experience, would be able to handle a crowd of 75,000 people who 
usually throng our grounds on Labor Day, which, if a one-week fair was 
held, would be the opening day. 

We must not lose sight of the fact that the Michigan State Fair is 
carrying quite a large indebtedness at the present time, and a large num- 
ber of the notes that are outstanding are indorsed personally by some 
of the officers, and I, as one of the indorsers, feel that the uncertainty of 
the weather for a short week is too great a risk. By opening on Thurs- 
day and closing on Friday night, the fair extends over a period of nine 
days, being closed on Sunday, and it is seldom at that time of the year 
that we find nine days of bad weather. We are sure to have good weather 
at least part of the time, and in such case will not meet with losses, 
and we are quite sure to make enough money to very materially reduce 
our indebtedness. It will be remembered that Grand Rapids holds a one- 
week fair, and only a short time ago the whole week had only one- 
half day of pleasant weather. Detroit does not want to encounter any 
such discouraging propositions as that of Grand Rapids. 

It will be noticed that, although we gave very much larger purses for 
our races this year, yet finally they did not earn us any more money than 
when the purses were small, and unless it is deemed advisable by this 
board to engage the services of some one to personally look after this and 
secure the entries to our races, I would recommend smaller purses and a 
less number of days for racing which would tend to encourage the entry 
of more horses owned in the state and very materially decrease expenses. 

Minnesota has set aside one day for automobile races. Last year they 
gave the local automobile club a certain amount of money to take entire 
charge of the races, paying the prizes, and it was very successful. The 
attendance was exceptionally large and the plan proved very successful 
from a financial standpoint. 

Complaint emanated from two departments at the last fair—the 
forage and cartage. I now recommend that the forage department be 
handled by the society, buying hay, straw and feed at wholesale, shipping 
direct to the fair-grounds and placed in charge of a person whose only 
duty will be to weigh and deliver to exhibitors at the absolute cost to the 
society. 

I would also recommend that some arrangements be made for cartage 
which will result in handling the exhibits at the lowest possible price. 
I also recommend that a resolution be passed which will prevent those 
connected with the Michigan State Fair from buying, in any way, in- 
terests in any concession or amusement which is operated for profit. 

We were able to reduce the pass list last year under 1907, 6,508 admis- 
sions. I believe that this can be further reduced by very careful watch- 
ing to see that those who are not entitled to them are not given passes. 

I want to call your attention to the statement of receipts from the 
grand stand for 1908. It will show that 12,069 availed themselves of the 
opportunity to go inside of the enclosure and on the bleachers, paying 
25¢ for this privilege, during the six afternoons, and that 15,818 people 
paid 50c for a seat in the grand stand, and only 120 paid 7%5e, and 1,104 
paid $1 each. It is very important that 25c seems to be the popular price 
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for the grand stand, and I would suggest selling all grand stand admis- 
sions for 25c and the box seats for 50c, reserving only box seats. I think 
the grand stand will bring just as much money and the people who 
attend the fair will be better satisfied. I believe that it is unjust to 
the farmers of Michigan to charge more than 25c¢ general admission to 
the grand stand. Many of these people come from long distances and 
are compelled to pay railroad fare, and to meet many other expenses 
which the city people do not have to meet in order to visit the fair, and 
I believe that it is only just to the farmers of Michigan that we make a 
general admission of 25c to the grand stand. 


FRED POSTAL, President. 


The Secretary announced that Mr. Daniel Thomas declined re-election 
as member of the Executive Committee. 

On motion the President was requested to appoint a committee of three 
to present the name of a suitable person to fill the vacancy caused by the 
declination of Mr. Thomas, the committee to report at the session of 
Tuesday, January 12. The President appointed Mr. Tyler, Mr. Aitken, 
Mr. Marston. 

The Secretary presented the matter of protest made at the fair of 
1907 by J. L. Walton and Wm. Grimes against awards to Leicester sheep 
exhibited by Wm. Newton, of Pontiac, with report of Mr. A. E. Steven- 
son thereon. 

Mr. Stevenson recommended that the protest be sustained as to the 
ram and ewe 2 years old, and that the amount awarded to these be de- 
ducted from Mr. Newton’s awards for that year. 

It was moved that this report be adopted and that the amount of 
$180.00 be paid Mr. Newton, to be accepted in full for balance due him 
on premium awards of 1907. Carried. 

The protest of exhibitors of Rambouillet and Horned Dorset sheep 
against awards to sheep not in their place at the time stated in the rule 
(Friday, September 4, at 9 o’clock a. m.) was taken up. It was moved 
that the protest be sustained and that the reserve awards be advanced 
to occupy the position they would have occupied if the protested sheep 
had not been exhibited, and that the cash awards be paid the protested 
sheep that they received when exhibited. Motion carried. 

Mr. Aitken moved that the medal and cup awards in the above named 
classes be withheld. Carried. 

Mr. Watkins presented an invitation from the State Board of Agri- 
culture to attend a meeting and banquet to be given to the members of 
the Live Stock Breeders at the Agricultural College on the evening of 
January 12. The invitation was accepted with thanks. 

On motion the Secretary was instructed to invite the several stock 
breeders’ associations now in session to send delegates to meet with the 
Premium List Committee of this society for conference on live stock ex- 
hibition at the State Fair. 

The President appointed the Committee on Premium List as follows: 
Messrs. Fifield, Tvler, Aitken, Stevenson, Taft, Terney and Butterfield. 

Committee on Rules and By-laws: Messrs. Galbraith, Green and 
Whelan. 

On motion adjourned to Tuesday Morning at 9 o’clock. 
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TUESDAY, JANUARY 12. 


The Executive Committee met at the Downey House at 9 o’clock a. m. 
as per adjournment. Called to order by the President. Roll call. 
The following members present: The President, Vice-President, Secre- 
tary, Treasurer, and Messrs. Marston, Peek, Stevenson, Tyler, Whelan, 
Dawson, Green, Snell, Kelly, Doherty, Galbraith, Terney, Holden, Taft, 


The President delivered his address and the reports of superintendents 
were reserved and referred to the proper committees. 

On motion of Mr. Tyler—a committee of three—Messrs. Tyler, Steven- 
son and Aitken—was appointed to consider the address of the President 
and report on the recommendations therein. 

Mr. Galbraith called attention to the fact that this business practice 
did not conform to some of the rules and suggested that the committee 
on rules be authorized to report such changes as would remedy this 
difference. 

The President suggested that the committee on rules act on this 
matter. 

On motion of Mr. Doherty a committee of three—Mr. Galbraith, Mr. 
Fifield and Mr. Aitkin—was appointed to prepare a revision of the com- 
stitution, to be submitted to the society at its annual meeting in Septem- 
ber, for approval or rejection. Carried. 

Mr. Aitken moved that this committee act also as a legislative com- 
mittee in case it is thought best to ask amendment or change in the act 
incorporating the society, and to prepare any necessary rules for the gov- 
ernment of the society under its present or amended articles. Carried. 

The committee appointed to consider the President’s address reported 
as follows: “Your committee to consider the address of the President 
and report thereon recommends that the suggestions relative to the 
Forage Department being handled by the society and forage furnished 
to exhibitors at cost, be adopted. 

“Also that the recommendation that arrangements for cartage on the 
fair-grounds at the lowest possible cost be made, be adopted. 

“Also that the recommendation that a rule be adopted prohibiting any 
one officially connected with the fair from buying or being interested 
in any concession or amusement which is operated for profit, be adopted. 

“Also that the suggestion regarding the time of holding the fair be 
referred to the committee of the “whole. ” 

On motion the report of the committee was accepted and adopted. 

On motion of Mr. Fifield the dates of the next fair were fixed for Sep- 
tember 2, 3, 4, 6, 7, 8, 9 and 10, 1909. 

Mr. Stevenson moved that exhibits of live stock be required to be 
on the grounds and ready for exhibition not later than Monday, Septem- 
ber 6, at 9 o’clock a. m., and remain until Friday, September 10, 
at 4 0’ clock p. m., and that all other exhibits except cut flowers shall be on 
the grounds in readiness for exhibition at 9 o’clock a. m. Friday, Septem- 
ber 3, whether exhibiting for premiums or eee and shall remain 
until Friday, September 10, at 4 o’clock p.m. (Except that the general 
superintendent may in his discretion pee heavy machinery having its. 
Ne motive power to be placed on cars after 1 o’clock p. m. of that day.) 

varried. 
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Mr. McKay moved that the names of judges of the several classes of 
live stock be printed in the premium list. Carried. 

The protest of EK. M. Moore against the awards in Delaine Merinos to 
A. A. Wood & Sons on the ground that the sheep shown had French blood 
and therefore were not eligible in the Delaine class, was considered. 

The testimony showed that the sheep were recorded in the Standard 
Delaine Register, which registerd sheep with French or Rambouillet 
blood. 

On inotion of Mr. Tyler the protest was not sustained. 

The committee appointed to recommend a suitable person to fill the 
vacancy on the Executive Committee in place of Daniel Thomas, who de- 
clined re-election, reported the name of F. Jay Lessiter, of Oakland 
county. 

On motion Mr. Lessiter was declared elected a member of the Execu- 
tive Committee. 

The question of providing a building for the vehicle and implement 
departments was discussed. A plan was suggested to ask exhibitors in 
these departments to advance rent for space for a term of years, and with 
this money so advanced to erect a building. This seemed to meet with 
favor, but no action was taken. 

Mr. Aitken moved that the Premium List Committee prepare a revision 
of the premium list, and that it then be referred to the Business Com- 
mittee, and when approved by the Business Committee it be the premium 
list for the fair of 1909. Motion carried. 

Mr. Galbraith, of the Committee on Rules, said this committee was not 
ready to report, and moved that the committee be directed to prepare its 
report, and present to the Business Committee, and when approved by 
the Business Committee shall be considered adopted by this committee. 
Carried. 

Mr. Holden moved that the building now called the Administration 
suilding be used at the next fair for the Agricultural Department, and 
that the Business Committee arrange for other quarters for offices at 
their discretion. Carried. 

The election of a general superintendent was taken up. 

On motion of Mr. Stevenson, Mr. A. J. Doherty was elected by acclama- 
tion. 

On motion the Secretary was instructed to cast the ballot of the com- 
mittee for L. W. Snell as member of the Business Committee. Ballot so 
cast and Mr. Snell declared elected. 

A recess was taken to meet at the Agricultural College at 3 o’clock 
p. m. 


Agricultural College, Tuesday, January 12, 3 o’clock p. m. 


Iixecutive Committee met in the Mechanical Engineering building. 

Salled to order by the President. 

On motion the title heretofore given to the position of business man- 
ager was changed to that of assistant general superintendent. 

“On motion of Mr. Tyler the general superintendent was authorized to 
appoint an assistant at a salary to be approved by the Business Com- 
mittee. 
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On motion a committee of three—Messrs. Stevenson, Tyler, and Fifield 
—was appointed to recommend amount of salaries of officers for the 
ensuing year. 

A recess was taken for five minutes. After recess the committee to 
recommend amount of salaries for officers reported, recommending the 
following schedule: 

General superintendent and chairman of Business Committee, $500. 

Other member of Business Committee, $100. 

Secretary $1,200, Treasurer $400. 

On motion the report was accepted and adopted. 


BONDS OF OFFICERS. 


On motion of Mr. Stevenson the bond of the Secretary was made 
$2,000, of the Treasurer $5,000, and such other amount as the Business 
Committee may require, and of the general superintendent $5,000, and 
that the fees for bonds be paid by the Society. All bonds to be approved 
by the President and kept on file in his office. 

On motion of Mr. Stevenson the Business Committee was authorized to 
sell admission tickets at advance sale and to fix the price for advance 
sale, children’s and evening admission tickets. 

Mr. Fifield moved that the Business Committee be instructed not to 
enter into contract for any concession beyond the present year without 
the consent or approval of the Executive Committee. Carried. 

The president announced the appointment of standing committees and 
executive superintendents as follows: 

Business Committee—A. J. Doherty, L. W. Snell, I. H. Butterfield. 

Finance Committee—D. D. Aitken, Eugene Fifield, T. F. Marston. 

Rules and By-laws—W. J. Galbraith, N. J. Whelan, V. V. Green. 

Premium List—Eugene Fifield, C. A. Tyler, D. D. Aitken, A. E. Steven- 
son, L. R. Taft, W. J. Terney, I. H. Butterfield. 

Reception Committee—John T. Rich, L. C. Holden, George B. Horton. 

The Program Committee, under the by-laws, is: The President, chief 
marshal and the business committee. 

Special Committee on Legislation and Revision of the Constitution— 
W. J. Galbraith, Eugene Fifield, D. D. Aitken. 

58 


452 STATE BOARD OF AGRICULTURE. 


EXECUTIVE SUPERINTENDENTS. 


Cattle—C. A. Tyler. Assistant, F. J. Lessiter. 

Horses—L. W. Watkins. 

Speed—Eugene Fifield. 

Sheep—W. E. Boyden. 

Swine—Geo. Kelly. 

Poultry—L. C. Holden. 

Agriculture—W. J. Terney. 

Dairy—L. W. Snell. 

Apiary—F. B. Ransford. 

Main Building—Wm. Dawson. 

Implements and Machinery—Y. V. Green. 

Vehicles—Chas. L. Edwards. 

Art—Prof. A. H. Griffith. 

Needlework—Mrs. Belle F. Clark. 

Horticulture—L. R. Taft. 

Educational—Thos. M. Sattler. 

Chief Marshal and Superintendent of Police—A. J. Peek. 

Concessions—The Business Committee. 

Transportation—A. E. Stevenson. 

On motion the appointments were approval and confirmed. 

The question of providing space for the Canadian Government exhibit 
was brought up for discussion, and the prevailing sentiment was that 
space should be provided for that exhibit. 

Mr. Doherty as general superintendent expressed his thanks to Mr. 
Slocum for his work as business manager, and to all officers and superin- 
tendents for their interest and cooperation in the work of the year. 


On motion, adjourned. 
I. H. BUTTERFIELD, Secretary. 
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REPORT OF THE MICHIGAN STATE ASSOCIATION OF FARMERW’ 
CLUBS FOR THE YEAR ENDING JUNE 30, 1909. 


The sixteenth annual meeting was held in Lansing, December 8th 
and 9th, 1908. 

There were 62 clubs represented with 89 delegates. The meeting was 
full of interest throughout. The following papers and addresses were 
given : 

“What Might be Expected of the Young Man of Today,” C. B. Scully, 
Berlin and Almont F. C. 

“Teaching Agriculture in the Rural School,” Prof. W. H. French, M. 
An. 

“Deep Waterway from the Great Lakes to the Atlantic,’ Robt. Gibbons, 
Detroit. 

“Hired Help on the Farm,” Mrs. C. P. Johnson, Hadley and Elba F. C. 

“Cooperative Farming,’ Helmer Rabild, Washington, D. C. 

“The Doctrine of Publicity and its Application to the Farmers’ Clubs,” 
Hon. I. R. Waterbury, Editor of Michigan Farmer. 

“Farm Valuations from the Standpoint, Assessment,” James McBride, 
Burton. 

The report of the Associational Secretary showed an active list of 125 
clubs in 31 counties with 7,000 members. 

The clubs are accomplishing much good in every county where there 
is one organized and it is to be regretted that every county in the state 
has not a good live Farmers’ Club. 

In 1908, there were 817 meetings held with an average attendance of 
fifty. 

Sixteen clubs have yearly programs. 

Thirty-seven clubs have an annual picnic. 

Seventeen clubs held fairs. 

Twenty-one clubs held a temperance meeting. 

Forty-one clubs reported through the Michigan Farmer. 


The officers elected for 1909 are as follows: 
President—A. L. Chandler, Owosso. 

Vice President—Mrs. Clara L. French, Pompeii. 
Secretary—Mrs. W. L. Cheney, Mason. 
Treasurer—D. K. Hanna, Caro, R. 4. 

Cor. Secretary—Clayton Cook, Owosso. 
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Directors : 
D. M. Beckwith, Howell, 1909. 
D. M. Garner, Davisburg, 1909. 
T. B. Halladay, Norvell, 1910. 
BE. C. Hallock, Almont, 1910. 
B. A. Holden, Wixom, 1911. 
Wm. A. Marks, Fair Haven, 1911. 
MRS. W. L. CHENEY, 
Associational Secretary. 
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